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7#> M^ Oeneral Assembly of the State of Mistouri : 

In pursuance of section eight of article one, chapter four of 
Wagner's Statutes of Missouri, entitled ^^ Of Agricultural Societies," I 
have the honor to transmit herewith the Transactions of the State^ 
Board of Agriculture for the year 1876. 

Very respectfully, 

JOHN MONTEITH, 

Secretary^ 
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LAWS OONOBRNINa THE STATE BOARD OP AaRIOULTURB 
AND COUNTY AaRIOULTURAI. AND MBOHANIOAI. SOOIE- 
TIES. 



G. S. Ch. 159, § 1 — 1. A Board of Agriculture is hereby instituted 
and created a body corporate, by the name and style of the "Missouri 
State Board of Agriculture," and by that name shall have perpetual 
succession ; power to sue and be sued ; complain and defend in all 
CQurts ; to make and use a common seal, and to alter the same at 
pleasure. 

Ibid, § 2—2. The persons named as corporators of the Missouri 
State Board of Agriculture heretofore ezistin/?, and the duly elected 
officers thereof, are hereby constituted the officers and members of 
the Board of Agriculture hereby created, until their successors shall 
be duly elected and qualified. 

Ibid, § 3—3. The Missouri State Board of Agriculture shall, at 
their next annual meeting, in addition to filling the vacancies then 
occurring, elect two additional members, and the Governor of the 
State and the Superintendent of Public Schools shall be ex oMcio 
members of the Board. Immediately after the State Board of Agri- 
culture has been increased to twelve elected members, as herein pro- 
vided, said twelve members shall, by themselves and by lot, be divi- 
ded into three classes of four each, numbered one, two and three. 
The term of service of class number one shall expire at the annual 
meeting in 1867; of class number two at the annual meeting in 1868^ 
and of class number three in 1869; and at the annual meeting in 1867, 
and at each annual meeting thereafter, there shall be elected four 
members for the term of three years, to fill the vacancies occurring 
by expiration of term of service, and any vacancies occurring in un- 
expired terms of service shall be filled by election for the unexpired 
term. In case of failure by the President or delegates of County Ag- 
ricultural Societies to fill vacancies at the annual meeting, the Board 
shall have power to fill the same by election. 

Ibid, § 4 — 4. The officers of said Board shall be a President, Sec- 
retary and Treasurer, and such other officers as said Board shall deem 
necessary, who shall be elected at the annual meeting thereof, and 
shall serve tor one year, and until their successors are duly elected 
and prepared to enter upon the duties of their respective offices. 

Ibid, § 6 — 5. The Missouri State, Board of Agriculture, and their 
successors, shall have the power to adopt such by-laws and make such 
rules and regulations for the government of said Board and the man- 
agement of its affairs and business as they may deem best calculated 
to promote the interests of agriculture, and as shall not be inconsist- 
ent with the Constitution and laws of the State of Missouri and of the 
United States. 
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Ibid, § 6 — 6. There shall be held in the city of St. Louis, on the 
first Wednesday of December of each j ear, an annual meeting of the 
Board of Agriculture, together with the President of each County 
Agricultural Society, or other delegates therefrom duly authorized, 
who shall, for the time being, be ex officio members of the State Board 
of Agriculture, for the purpose of deliberation and consultation as to 
the wants, prospects and condition of the Agricultural interests of 
the State ; to receive the reports of the District and County Socie- 
ties, and to fill by elections all vacancies in the State BoaM of Agri- 
culture. The President also shall have power to call meetings of the 
Board whenever he may deem it expedient, and at any meeting of said 
Board seven members thereof shall constitute a quorum for the trans- 
action of business. 

Ibid, § 7 — 1. It shall be the duty of all Agricultural and Horti- 
cultural Societies, organized and established in accordance with the 
laws of this State, to make a full report of their transactions to the 
Missouri State Board of Agriculture at each annual meeting thereof. 

Ibid § 8—8. It shall be the duty of the said Board to make an 
annual report to the General Assembly of the State, embracing the 
proceedings of the Board for the past year, and an abstract of the re- 
ports and proceedings of the several agricultural and horticultural 
societies, as well as a general view of the condition of agriculture and 
horticulture throughout the State, accompanied by such recommend- 
ations, including especially such a system of public instruction upon 
those subjects as may be deemed interesting and useful. 

Ibid, § 9 — 9. The sum of one hundred dollars is hereby appropri- 
ated out of any moneys not otherwise appropriated for the uses of the 
Board, and an account of the expenditures of the Board shall be in- 
cluded in the annual report to the General Assembly. 

Ibid, § 10 — 10. The Public Printer shall, annually, under the di- 
rection ot the President of the State Board of Agriculture and the 
President of the State Horticultural Society, print and bind, in one 
volume, six thousand copies of the Annual Report of the said Board 
of Agriculture and the proceedings of the State Horticultural Society ; 
thirty-eight hundred copies to be for the use of the General Assem- 
bly, two hundred for the State Library, one thousand copies for the 
State Board of Agriculture, and one thousand copies for the State 
Horticultural Society, for distribution to the agricultural, horticultural 
and mechanical associations throughout the State. 



AGRICULTURE— State Board op— Publication op Report. 

AN ACT to amend section (10) of chapter fifty-nine of the General 
Statutes of Missouri, the same being section ten (10), of article 
one (1) of chapter four (4) of Wagner's Missouri Statutes, third 
edition, concerning "State Board of Ag'riculture." 

Be it enacted by the General Assembly of the State of Missouri^ as 
follows : 

Skction 1. Section ten of chapter fifty-nine of the General Stat- 
utes of Missouri is hereby amended so as to read as follows: 

Section 10. ThePublicPrinter shall, annually, under the direction 
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of the PreBident of the State Board of Agriculture, print fourteen thou- 
sand copies, of which two thousand shall be in the German language, of 
the Annual Report of the said Board of Agriculture ; five hundred 
copies to be bound in cloth, balance in paper covers, to be distributed 
as follows : Twenty copies to each member of the General Assembly ; 
fifty bound copies to the State Library ; thirty copies to each county 
clerk for distribution among the farmers, as generally as may be, and 
the remainder to the State Board of Agriculture, to be distributed 
among the several Agricultural and Horticultural Societies and Far- 
mer Clubs of this State and other States, as the Board may direct: 
Provided^ That said Annual Report shall not contain more than five 
hundred pages. 

Seo. 2. All acts and parts of acts inconsistent with this act are 
hereby repealed. 

Sec. 3. This act to take eflFect and be in force from and after its 
passage. 

Approved March 24, 1875. 



APPROPRIATIONS : Board op Aqricultdm. 

Be it enacted by the Oeneral Assembly of the State of Missouri^ as 
follows : 

Section 1. There is hereby appropriated out of any money in the 
State Treasury, not otherwise appropriated, the sum of four thousand 
dollars, annually, for the benefit of the State Board of Agriculture, 
and the su^ of one thousand dollars ($1,000) is hereby appropriated 
for the State Horticultural Society, to be paid to the Treasurer thereof 
quarterly. 

Sec. 2. The sum mentioned in the first section of this act shall 
be paid to the President of the State Board of Agriculture, in quar- 
terly installments, upon the warrant of the State Auditor, drawn in 
favor of the President of said Board upon the State Treasurer for such 
quarterly installments : Provided^ That after the payment of the first 
quarterly installment the State Auditor shall not draw his warrant 
upon the State Treasurer for the succeeding quarterly installments 
respectively, until the President of the State Board of Agriculture 
shall have filed in the office of the State Auditor good and sufScient 
vouchers, showing the proper expenditures of the preceding install- 
ment, in accordance with the objects of said Board. 

Sec 3. This act to take efi'ect and be in force from and after its 
passage. 

Approved March 18, 1871. 



CODNTY AGRICULTURAL AND MECHANICAL SOCIETIES. 

Acts 1867, p. 3—1. Whenever fifty freeholders within this State 
shall present a petition to the county court of the county in which 
they or a majority of them reside, setting forth that they desire to 
organize' and be incorporated for the purpose of promoting improve- 
ments in agricultural manufactures and the raising of sto^, and ihe 
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court shall be satisfied that such persons are freeholders of this State, 
the court shall, by an order, declare the petitioners incorporated for 
the purposes specified in this section; and thenceforth the petitioners 
shall be a body politic and corporate by the name and style of the 
(naming it) County Agricultural and Mechanical Society, and by that 
name they and their successors shall be known in law ; have perpet- 
ual succession ; sue and be sued; plead and be impleaded ;. defend 
and be defended, in all courts and in all actions^ pleas and matters 
whatsoever ; and shall have power to purchase, hold and receive any 
quantity of land not exceeding one hundred acres, with such build- 
ings and improvements as may be placed thereon, and any other prop- 
erty not exceeding in value fifty thousand dollars ; and may, by vote, 
determine that thereafter the members of said Society shall be com- 
posed of such persons as shall subscribe at least one share to the cap* 
ital stock thereof in shares not exceeding twenty five dollars each; 
said shares to be personal property and transferrable by agreement : 
but no transfer shall be binding on the Society until reported to and 
approved by the Board of Directors. The amount of such capital 
stock shall, from time to time, be fixed by the stockholders or Board 
of Directors, provided the same shall at no time exceed one hundred 
thousand dollars ; and may convey, lease, sell and dispose of the prop- 
erty of the Society, or any part thereof, for the benefit of the Society, 
and may have a common seal, and break and alter the same at pleas- 
ure. 

G. S. Oh. 60, § 2—2. Within thirty days from the date of the order 
of the county court, any number of the petitioners, exceeding twenty, 
may proceed to organize such Society by electing nine Directors, who 
shall hold their offices one year, and until their successors are elected; 
and the Directors, when so elected, shall collectively form a Board for 
the government of such Society, and in such Board shall be vested all 
the corporate powers and duties of every Society incorporated as pro- 
vided in this chapter : and for the purpose of electing the Directors, 
there shall be held annually a general meeting of the membern of the 
Society. All vacancies in the Board of Directors shall be filled by 
appointment of the Board. No person, not a member of the Society, 
shall be a Director. 

Ibid, § ^ — 3. Every Board of Directors shall assemble within 
twenty days after their election, and choose a, President of their num- 
ber, and some other person as Secretary, Treasurer, Collector, and 
such other officers, servants and agents as may be necessary; remove 
them from effice and prescribe their duties; and all proceedings of the 
Board shall be public. 

Ibid, § 4 — 4. It shall be the duty of the President to preside at 
all meetings of the Board and of the Society, and in case of his ab- 
sence, such other person as the members present shall appoint; and 
it shall be the duty of the Secretary to keep a record of the proceed- 
ings of the Directors and ot the Society ; and the Treasurer shall give 
bond and security, to the acceptance of the Board of Directors, for the 
benefit of the Society, in such sum as they, or a majority shall deter- 
mine, conditioned that he will faithfully receive and pay over, on 
their order, all moneys and other articles, the property of the Society, 
that may come into his hands as Treasurer, which bond shall be depos- 
ited with the Secretary of the Board of Directors; and the said Treas- 
urer shall keep fair and accurate entries of all moneys and other arti- 
cles by him received as Treasurer, and from whom received, and to 
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-whom and for what purpose paid out, and make report of the financial 
operations of his office, as often as he may be directed by the Board of 
Directors. 

Ibid, 8 5—5. The said Board, a majority of whom shall form a quo- 
Tum, shall have power to make, ordain and adopt a constitution and 
all necessary by-laws, ordinances, rules and regulations for the gov- 
ernment of the Board of Directors and of the Society, and for the pro- 
motion of the objects for which it is designed; and the President of 
the Board shall cause the same to be carried into effect ; provided such 
•constitution, by-laws, ordinances, rules and regulations shall not be 
inconsistent with the Constitution and laws of this State. 

Ibid, § 6-^. All moneys paid by members and others, and dona- 
tions made to the Society, shall be appropriated under the direction 
of said Board, in conformity to such constitution, by-laws, rules and 
regulations as may be ordained and established for the government of 
the Society and for the advancement and encouragement of the ob- 
. jects of the Society. 

Ibid, § 7 — 7. The county court of any county, in which there shall 
be a Society organized according to this chapter, or any special act of 
incorporation, shall have the power, and may, if it shall be deemed 
expedient, appropriate out of the county treasury for the benefit of 
the Society, the sum of* one hundred and fifty dollars m any one year ; 
and the money so appropriated shall be drawn by the Treasurer of the 
Society in a proper warrant; Provided^ Said money shall be annually 
awarded by the Board of Directors m premiums, or expended by them 
in the purchase of premiums, to be known as "The (name the county) 
County Court premiums," to be awarded according to the rules, regu- 
lations and by-laws of the Society ; and provided further^ That not 
more than one such premium shall be awarded to the same animal or 
articlct on exhibition by the same county society. 

Ibid, § 8 — 8. At each annual meeting of the Society, the Board of 
Directors shall report, in writing, the number of members and the 
financial condition of the Society ; the quantity and character of the 
property owned by it, and the quality and cost of improvement of 
the same; the number and value of premiums awarded at their annual 
fair; the number and character oi animals and articles exhibited ; 
a statement of the probable quantity of the staple commodities of 
the county, and prices current thereof, and such other information in 
relation to the agricultural and mechanical interests of the county as 
they may deem worthy of general notice ; and a copy of the report 
so made shall be' transmitted to the Board of Directors of the Mis- 
souri State Agricultural Society (Missouri State Board of Agriculture,) 
to he disposea of as provided in the next succeeding section of this 
chapter. 

Ibid, § 9—9. The Board of Directors of the Missouri State Agri- 
cultural Society, (Missouri Stat^ Board of Agriculture) shall, at each 
session of the General Assembly of the State of Missouri, report faith- 
fully all the facts, statistics and information contained in the reports 
transmitted to them from the county agricultural and mechanical so- 
cieties organized and incorporated under the provisions of this chap- 
ter, and such other facts,^ statistics and information as they may 
gather from other counties in this State in regard to agricultural, me- 
chanical and domestic manufactures and productions, and to the rais- 
ing of the various breeds of stock. 

Ibid, 8 10—10. The land and other property which may^ba held 
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by any Society under the provisions of this chapter, shall be held by^ 
the Society for the sole purpose, and none other whatsoever of erect^ 
ing inclosures, buildings and other improvements, calculated and de- 
signed for meetings of the Society^ and for exhibitions of various- 
breeds of horses, cattle, mules and other stock, and of agricultural, 
mechanical and domestic manufactures and productions, and for the 
purchase and importation and the keeping thereof of such foreign* 
breeds of stock as the Board of Directors may deem advantageous ta 
the interests of the county. 

Ibid, § 11 — ^11. The members of any Society, organized under the 
provisions of this chapter, shall be composed of such persons, and none 
others, as shall have subscribed their names as such in the books in 
which the proceedings of the Society and of the Board of Directors 
are or shall be recorded, and paid annually to the Treasurer of the So- 
ciety such sum, not exceeding five dollars in any one year, as may be 
established by the rules, by-laws and regulations of the Society as a 
membership fee; and such persons shall be members only for the 
year for which he shall have paid such fee. 

Ibid, § 12 — 12. A duly authenticated copy of the order of the 
county court provided for in section one of this chapter, shall be filed 
and recorded in such manner as conveyances of land are by law di- 
rected to be recorded in the oflice of the recorder of the county, within 
three months after such order shall be made. 

Ibid, § 13—13. The constitution, by-laws, rules and regulations of 
the Society and Board of Directors, shall be printed and circulated 
among the members of the Society within thirty days after their adop- 
tion. 

Jbu^ § 14 — 14. Whenever a majority of two-thirds of the members- 
of any Society organized under the provisions of this chapter, shall, 
at an annual meeting, declare such Society dissolved ; or if, from any 
other cause, said Society shall be dissolved or fail to meet and pursue 
the objects of the Society for the period of five consecutive years, 
then the real estate and all other property held by it shall be sold for 
cash in hand, at public auction, before the court house door of the 
county, after thirty day's notice given in some newspaper published 
in the county^ if there be one, and if not, by ten printed advertise- 
ments set up in ten public places in the county, describing the prop- 
erty to be sold, and the time, place and terms of sale. Such sale shall 
be conducted by the Directors or a majority of them, cbosen and 
elected as provided by this chapter. ' 

Ibid, § 15 — 15. At any fair, show or exhibition, held by an incor- 
porated Agricultural and Mechanical Society, every person who shall^ 
without the permission of the officers of such Society, enter within 
any inclosure which may be used by such Society as an agricultural 
and mechanical fair, and every person guilty of disorderly conduct,, 
or such conduct as may interrupt or be prejudicial to the interests 
of such fair or exhibition whatever, within the inclosure for same, or 
at a distance within two hundred yards of such inclosure, shall be lia- 
ble to immediate arrest by any officer of such Society, and to the pay- 
ment of five dollars to the Society holding such fair, show, or exhibi- 
tion, to be recoverable at the suit of such Society before any justice- 
of the peace of the county in which such fair, show or exhibition majr 
be held. 
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Ibid, § 16 — ^16. All agricultural societies in this State, established 
under the act above cited, and that have failed to keep up their or- 

fanization, as required by the law approved November 23, 1855, are 
ereby authorized and empowered to pursue the objects of such socie- 
ties and perpetuate their organizations as though no failure to observe 
the law had occurred. 
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BY-LA^VS. 



Section 1. The officers of the Missouri State Board of Agriculture shall con* 
sisf of a President, Vice President, Treasurer and Secretary. 

Sec. 2. It shall he the duty of the President to preside at the meetings of the 
Board, to sign all warrants on the Treasurer ordered by the Board, and to perforin 
such other duties as are or may be required by law. He shall be ex-officio Chairman 
of the Executive Committee. In his absence, the Vice President shall perform hit 
duties. 

Sec. 8. It shall be the duty of the Secretary to keep and preserve the minutes 
and records of the Board and the^ proceedings of the Executive Committee, to fUrnlsh 
a copy of the same for publication previous to the exph-ation of his term of service, 
and to countersign all warrant? on the treasurer for money. 

Sec. 4. The Treasurer shall keep the funds of the Board and pay all warrants 
drawn by order of the Board, signed by the President and countersigned by the Sec- 
retary, and shall make his report at the annual meeting in December of his receipts 
and expenditures ; from whence received and to whom paid, properly arranged for 
publication. He shall give bond in such penal sum as may be required by the Board 
for the faithful performance of his duties and the payment of all moneys in his hands. 

Sec. 5. It shall be; the duty of the Secretary to conduct all correspondence with 
societies and individuals ; to issue such circulars for obtaining statistics or other infor- 
mation as the Board may direct, or as may be deemed expedient or useful ; to collate 
and arrange the correspondence, proceedings of the Board, and the proceedings of the 
-county societies for report and publication as required by law, and distribute to county 
societies and others entitled to them, all seeds, plants, publications, etc., which may 
be acquired by the Board for distribution. His term of office shall hereafter com- 
mence the first day of February, and continue one year and until his successor is 
elected. 

Sbc. 6. The annual election for officers of the Board shall be held as early as 
possible after the adjournment of the annual December meeting. The officers then 
elected, except the Secretary, shall hold office tvom the first of January following and 
until their successors are elected. 

Sec. 7. The President, Vice President and Secretary shall constitute an Executive 
Committee, whose duty shall be to inspect and audit all accounts, and to perform such 
other duties as may be requhred of them in the intervals between the meetings of the 
Board. 

Sec. 8. The necessary expenses of the officers and corporate members in attend- 
ing meetings of the Board shall be paid out of the treasury. 

Sec. 9. The President shall have authority to call special meetings of the Board 
whenever he may deem it necessary or important to do so. 

Skc. 10. Five of the corporate members shall be necessary to constitute a quorum 
at all meetings except the annual meetings. 

Sec. 11. Theee by-laws may be altered or amended at any time by a majority of 
the members present and voting : ProvuUdy That any member proposing to amend 
the by-laws at any meeting of the Board, shall give two weeks notice prior to said 
meeting to all the Incorporate members or their successors in office, of such intended 
moUon to amend. ^.g.^.^^^ ^^ GoOglc 
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MEMBERS OF THE BOARD FOR 1877. 



JOHN S. PHELPS, €rOV. of Missouri, (ex-officio 

member) Jefferson City Cole county. 

R. D. SHANNON, State Superintendent Public 

Schools, (ex-officlo member)..... Jefferson City Cole county. 

JOHN W. HARRIS, President Rocheport .«Boone county. 

HENRY T. MUDD, Vice-President ..Kirkwood St. liouls county. 

NORMAN J. COLMAN...... StliOuls.. St. liOuls county. 

LUMAN A. BROWN Boonsboro... Howard county. 

M. V. L. MCCLELLAND Wellington Lafiayette county. 

G. W. KINNEY. Foristelle St. Charles county 

GEORGE HUSMANN ..Sedalia Pettis county. 

JOSIAH TILDEN Carthage Jasper county. 

WILLIAM STARK Louisiana Pike county. 

J. L. McCULLOUGH .Gentryvllle.. G«ntry county. 

EDWIN DOUGLASS Pevely Jefferson county. 

D. L. HALL Kansas City... Jackson county. 

C. V. RILEY, State Entomologist St Louis. 

W. T. ESSEX, Treasurer St* Louis. 

JOHN MONTEITH, Secretary, St Louis. 
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REPORT. 



FIRST DAY. 

Office of Missouri State Board of Agriculture,) 

December 6, 1876. / 

In accordance with the provisions of law, the State Board of Agriculture met on 
the first Wednesday of December, 1876, 

Preseni— John W. Harris, President ; Norman J. Colman, Luman A. Brown, Jo- 
siah Tllden, William Stark, J. L. McGulloui^h, D. L. Hall, and Hon. R. D. Shannon, 
^tate Superintendent of Public Schools, member ex-officio. 

On motion of Hr. Brown, the reading of the minutes of the last meeting was dis- 
pensed with. 

On motion of Mr. McCuUough, a Oommittee on Order of Business, consisting of 
three members was appointed, viz.: Messrs. McCallough, Dr. Shannon and Gov. 
Colman. 

The following letter from Gov. Hardin was read and ordered to be spread upon the 
minutes : 

State of Missouri, Executive Department, 1 
City of Jefferson, December 4, 1876. / 

^OHN MONTBITH, ESQ., Secretary^ etc,: 

Dear Sir: Ovj^ing to press of official business, I will not be able to attend the 
agricultural meeting, and regret that I cannot do so. The Society must excuse me, 
and you will please withdraw my name from the programme. 

Your proceedings, if any, In regard to the Locust question will, be read with in- 
terest by all. 

Very respectfully. 

C. H. HARDIN. 

On motion of Mr. Hall, a Committee of three on Credentials of those representing 
agricultural societies, was appointed. 

The President appointed Messrs. Hall, Brown and Stark. 

The Board took a recess, to give the committees time to report 

On the call to order, the following report was made by the Committee on Order 
of Business : 

Mr. President : Your Committee on Order of Business would beg leave to re- 
port, and most respectfully suggest that the programme of exercises, arranged 
by the Executive Committee, be adopted as the order of business of the present ses- 
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tioD, with this modification, namely : that the programme be taken up in order, and 
proceeded with till completed, without reference to days. We farther suggest that 
time be allowed for brief discussions of each essay or address. 

J. L. McCULLOUGH, Chairman. 

The following is the order of business adopted : 

Wednesday, December 6 — Organization of the Board. 

2. President's address— Hon. J. W. Harris. 

3. Beport of Secretary— John Monteith. 

4. Report of Treasurer— W. T. Essex. 

5. Report of State Entomologist— Prof. C. V. Riley. 

<5. Reports of committees— crop reports from members. 
7. Agricultural Societies— Messrs. Hall and Tllden. 
a The Locust Plague— Gk)V. C. H. Hardin, Prof. Riley. 



1. Miscellaneous business. 

2. Swine diseases— Gov. Oolman, Hon, McClelland. 

3. Grape prospect— Messrs. Husmann, Brown, Stark. 

4. Stock law— Hons. H. T. Mudd, L. A. Brown, J. L. McCullougb, John Walker* 

5. Agricultural School— Hon. E. D. Shannon, President S. S. Laws, Prot G. C» 
Swallow. 



1. Miscellaneous business. 

2. Practical poultry-keeping— W. H. Todd, Ohio. 

3. The Dairy interests of Missouri— E. A. Filley, Esq. 

4. Jersey cows and butter-making— E. Douglass. 
6. Middle-men— Wm. Cam, Esq., Iron county. 

6. Adjournment. 

The Committee on Credentials made the following report: 

Mr. President : Your committee find credentials from the following agricultural 
associations : • 

From Sturgeon Agricultural and Mechanical Association— Maj. Jas. 8. Rollins. 
From Boone County Mechanical and Agricultural Society— Maj. Jas. S. Rollins* 
Prof G. C. Swallow. 

From Jefferson County Agricultural Society— Thos. A. Charles, Secretary. 
Your committee will ftirther report should other delegates arrive. 

D. L. HALL, 
WM. STARK, 
L. A. BROWN, 

Committee. 
The report was adopted. 
On motion, the Board adjourned to meet at 2 o'clock p. m. 
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AFTERNOON SESSION- 

Present— J. W. Harris, Norman J. Colman, Luman A. Brown, Jo&iah Tilden, Wil- 
liam Stark, J. L. McGullougb, D. L. Hall, B. D. Shannon and Hon J. B. BoUins, Prof. 
G. C. Swallow and T. A. Charles. 

The President, Hon. J. W. Harris, delivered the following address : 

president's address. 

Gentlemen of the State Board of Agriculture : 

The year 1876, now almost brought to a close, has furnished but few points of 
special interest to our Department of Agriculture. For any farmer who lives on an 
average farm, and who has been industrious, the seasons have left little cause for com- 
plaint For such a farmer, nature and Providence seldom fail to yield plenty to eat. 
As to agriculture, in the light of a business, yielding a fair remuneration for intelligent 
labor, or a reasonable interest upon the capital invested, the present outlook is far from 
encouraging. With corn at 20 cents a bushel, there is a paltry margin for the man 
who raises it with his own personal labor, and for the man who hires, there can be only 
positive loss. In the case of small grains and hay, prices during the year passed, have 
ruled low; freights have experienced little if any change for the better ; and it is ques- 
tionable whether, under the most favorable circumstances, the average farmer who 
depends upon raising and selling grain, hils saved hlm»elf ft>om loss. In the midst of 
his discouragements, however, the farmer has 

NOT PARED WORSE THAN OTHERS. 

On the contrary, there are many things to make his condition better. If he has a 
farm and home unincumbered by debt, he is safe, for mother earth has not forgotten 
his necessary wants. 

THE CROPS. 

The past year has given us a fair average of crops. Like the preceding, the pres- 
ent year has experienced more than the usual quantity of rain fall* The consequence 
has been a large and vigorous growth of vegetation, and a heavy crop of weeds. The 
farmer who has begun his work with '* sun up,*' and tended his cultivated crops with 
untiring industry, has been rewarded with bounty, but the sluggard finds no mercy. 
The devil's ;tares will always get the start of him, and in his pale stinted crops and 
shrunken yield, he receives his just reward. 

WHEAT. 

Generally speaking, the stand of wheat was remarkable. But Just in the bight of 
harvest season the frequent and copious showers of rain prevented the gathering of 
the crop until it suffered considerable damage. It is undoubtedly the fact that very^ 
little No. 1 wheat has been secured or sold. Nevertheless, the fine growth of the last 
crop has stimulated our farmers to a new trial, and a larger breadth of this grain has 
been sown the past season than for many previous years. Up to the present time, the 
young crop of wheat looks well. 

CORN. 

Though the summer was unusually moist the yield of corn per acre will probably 
not turn out as great as the yield of 1875. The reasons for this are plain. The rains of 
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1875 developed an enormous quantity of weeds whose seed multiplied the quantity of 
this enemy into great strength the past summer. The wet weather of 1875 brought to 
the surface a large amount of plant food which had been bidden by previous seasons 
of drouth, and this food was consumed by the crop of that year leaving a smaller sup- 
ply for the year just closed. In general the com crop did better on upland and not so 
w^ as usual on lowland or bottom. 

OATS. 

Received a good start where they were sown early. The rains caused a fair growth of 
straw, but it is everywhere noticeable that the berry is small and the grain turns out 
chaffy and of light weight 

POTATOES. 

The potato crop is sufficient to supply home want but not nearly so abundant or 
of so good qliality as that of the previous year. Some disposition to rot has been 
found and it is quite likely prices will rule high during the coming winter and spring. 

OTHER CROPS. 

Hay has yielded well but the wet seacon of harvest brought down the quality and 
the market grade. The baling and shipping of hay, therefore, has not proved remuner- 
ative after deducting high freights, commissions and expenses for handling. Broom 
corn, flax seed, castor beans and other special crops have held theu* own. Tobacco 
yields a good average crop. P 

LIVE STOCK, ' 

The habit of many of our farmers of transforming the products of the farm into 
meat has proved itself worthy of continuance and imitation. The evils of high freight 
tariffs and of impoverished lands are overcome more effectually by this method of hus- 
bandry than by any other. He is a lucky farmer who can make his grade short-horn 
steer at two years old weigh 1,000 pounds gross; and if the epidemic diseases do 
not defeat him he is fortunate who brings his shotes through a single winter and sends 
them to market with 250 or 800 pounds of live meat. The raising of stock is the most 
important branch of farming for the Western farmer to study. How to manage pas- 
tures, to improve breeds, to care for, and in general succeed with live stock— these are 
subjects that should occupy the most earnest attention of the Board of Agriculture. 
The increasing demand in Europe for American beef is among the most promising 
signs of the times. 

There has not been much encouragement in the raising of horses. Prices have 
been low, sales slow, and the comparatively greater worth and less risk on mules have 
caused consiaerable depression in this branch of live stock. 

The low rates of wool have depressed the business of sheep raising, to say nothing 
of the everlasting and apparently more valuable dog. It may be questioned, however, 
whether sheep-husbandry in many portions of the State, when conducted with care, 
will not on the average prove as remunerative as any other branch of farming, if the 
fkrmer will stick to it through thick and thin. 

THE farmer's cause. 

For the past five years the general interests of farmers have come in for a large 
share of public attention. We have felt that we were In the hands of other interests ; 
that we were oppressed and enslaved. Others fixed the prices of our products, and 
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dictated to U3 the rates of transportation. Our purchasing rates were correspondingly 
high. It was hard for us to get ahead, and our sons and daughters becoming discour- 
aged, sought other fields of activity and left the farm. "Well, we made a noise about 
our grievances, and much good has resulted. The iron hand that was upon us has re^ 
laxed. We are recognized at last as the wealth producers of the land, and many of our 
grievances have been redressed. The chief good resulting from this agitation, how- 
ever, is the quickened activity among farmers themselves. We were chiefly respon- 
sible for our condition, because we lacked concert of action, and permitted other com- 
bined interests to trample upon us. Now, one word expresses our immediate relief, 
and that is edoperaiion. 

We have found too that if we were imposed upon. It was because we were weaker 
than our oppressors. Something has been done to make us stronger, but much more 
remains to be done. 

Permit me therefore, in conclusion, to state some of the directions in which our 
farmers are to seek for relief. And, first, we need personally 

A BROADER INTELLIGENCE. 

Others will get the better of us Just in proportion as they know more than we. 
Not only is knowledge power, but it is King. It is the philosopher's stone to us, and 
we must possess it or perish. Everywhere and in every way therefore, we must try to 
enlarge the circle of our knowledge ; knowledge of methods of farming, of fertiliza- 
tion, of markets and measures, and of the demands of the times. We must seek this 
improvement by clubs, libraries, newspapers, books, discussions, good schools for our 
children, an efiicient agricultural college, if that is possible, and, not least, by the con- 
struction and distribution of valuable reports from this Board. 

POLITICS. 

Much as we shrink from dabbling in the dirty pool of politics, we must do it in our 
own quiet determined way until we have done our part to throw out the impure ele- 
ments. It is imperatively necessary for us, of all parties, to rise aboye the corruptions 
of the day ; to demand a purer ballot-box, a juster sense of the people's rights, and a 
displacement of all corrupt men in ofiices of trust. 

We want to be lefb free to pursue our quiet and honest industry without distress 
|rom exhorbltant taxes imposed by the extravagance of selfish politicians. We must 
insist upon the reduction of central power; upon a purer and simple democracy of the 
people, upon less government from above and more order below ; upon all unjust dis- 
•crlmination, and the closest approach to an equal participation in the profits of all 
trade and industry. Until we secure these benefits we are bound. 

OUR DUTY. 

As a* State Board of Agriculture we must rise to a higher plane of thought and ao- 
tion. We must do more to be a felt power in this great State. I heartily second the 
recommendations which our Secretary will make for our greater efficiency, and the 
suggestions of our Entomologist, and I trust, gentlemen of the Board, that we shall en- 
Joy a profitable meeting, and return to our homes with strong purposes for another year 
of effective work. 

A. R .— 2 
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IN CONCLUSION, 

permit me to refer to one or two points closely related to the fkrmers' interests and 
permanent growth. 

Our professional neighbors are not qnite as sensitive to the chanji:es of the times as 
they might be. The family physician whose services are occasionally of vital import- 
ance to our home interests appears to be slow to appreciate the occasional depressed 
ability of the farming community, and charges the same for his services, whether 
wheat Is fifty cents or one dollar a bushel. 

The same remark may be made of the lawyer. His fees bear up under the pres- 
sure of the times, with remarkable endurance, and pay no regard to the causes of dis- 
tress which drive the farmer to the law. It has appeared to me that a gentle hint to 
these professions might not be out of place. 

The other point to which I desired to make reference, is the duty of our rural pop- 
ulation to their own perpetuity and strong growth. The uneasiness of young people 
to get rid of the quiet routine of life on the farm, and fly to the cities, is a growing 
evil. Many other causes, doubtless, lie behind this fact— but one only I will make prom- 
inent—the want of attractions at home. As farmers, we must pay more attention to 
the natural desires of our children. They, as well as ourselves, are susceptible to the 
oharmes of cultivated beauty. Let us, in our humble and inexpensive way, give to our 
homes an air of neatness and beauty. Young people cannot bear the strain of ** all 
work,*' they must have ^^some play." Let us furnish them healthful and rational 
amusements. 

Let us provide our families with profitable and interesting reading. At all events 
we should encourage our fanners to take the agricultural papers of our own State, In 
some such manner we may confidently expect to relieve the embarrassment referred to. 

On motion of Mr. Brown, the President's address was referred to a committee 
consisting of Messrs. Brown, Tilden, Stark, McCulIough and Hall. 

The Secretary presented the following report : 

Office of the State Board of Agriculture, \ 
St. Louis, December 6, 1876. / 

To the President and Members of the State Board of Agriculture : 

I have the honor to submit a statement of the warrants issued by the Executive 
Committee on the Treasurer, from February, 1876, to December, 1876 : 



DATE. 



February 29... 
29, 



March 



April 



May 



29... 
8... 
31... 
31... 
81... 
31... 
29... 
29... 
29... 
29... 
22... 
31... 



TO WHOM ISSUED. 



John Monteith, expenses of office 

** '* salary for February 

C. V. Riley, salary for February « 

Theo. Fergaude, Janitor, salary for February.. 

C. V. Riley, salary for March 

John Monteith, salary for March.. 

Barton Able & Co., rentfortwo months 

John Monteith, expenses of office 

C. V. Riley, salary for April 

Barton Able & Co., rent. 

John Monteith, salary for April 

*' ** expenses of office 

D. Jonnopoulo & Co., care of awnings... 

C. V. RUey. salary for May 



NO. 



62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
76 



AMOUNT. 



$3135 
150 00 
250 00 

15 00 
250 00 
150 00 

83 80 

86 40 
250 00 

4166 
150 00 

3165 

800 

250 00 
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STATEMENT— CoNTmxjBD. 



May 
June 



July 



August 



Sept, 



October 



Nov. 



Dec. 



TO WHOM ISSUED. 



81... 


John 


81... 


(( 


3... 


E.G. 


80... 


C.V. 


30... 


John 


80... 


t( 


80... 


E. G. 


31... 


C.V. 


81... 


E.G. 


81... 


John 


31... 


Ik 


16... 


(1 


31... 


<( 


81... 


(( 


1... 


E. G. 


6... 


H. J. 


5... 


John 


20... 


C.V. 


20... 


John 


30... 


E. G. 


80... 


C.V. 


30... 


John 


80... 


({ 


18... 


C.V. 


80... 


John 


30... 


(( 


1... 


E.G. 


1... 


C.V. 


1... 


E. G. 


1... 


C.V. 


1 ... 


John 


1... 


(( 



Monteith, salary for May 

•' expenses of office 

Obear, rentfor May 

Riley, salary for June 

Monteith, expenses of office 

** salary for June 

Obear, rent 

Riley, salary for July 

Obear, rent 

Monteith, salary 

" expenses of office 

" expenses of Dr. Detrnt-rs.. 

" expenses of office 

" salary for August 

Obear, rent 

Detmers, services for investigating hog cholera 

Monteith, expenses of Dr. Detmers 

Riley, salary for August..^ 

Monteith, expenses of office 

Obear, rent 

Riley, salary for September 

Monteith, salary for September. 

" expenses of office 

Riley, carpet for office 

Monteith, salary 

" expenses of office 

Obear, rent 

Riley, salary 

Obear, rent and gas bill 

Riley, salary 

Monteith, expenses of office 

** salary.. 



Total.. 



NO. 


AMOUNT. 


76 


$150 00 


77 


38 80 


78 


4165 


79 


250 00 


80 


64 90 


81 


160 00 


82 


4165 


83 


260 00 


84 


4165 


85 


150 00 


86 


4010 


87 


50 00 


88 


87 55 


89 


150 00 


90 


4165 


91 


150 00 


92 


60 30 


98 


260 00 


94 


35 80 


95 


4165 


96 


260 00 


97 


150 00 


98 


46 85 


99 


70 65 


100 


160 00 


101 


40 00 


102 


4165 


108 


250 00 


104 


42 65 


105 


25000 


106 


23 25 


107 


160 00 



$5,187 01 



It will be seen from the foregoing statement that the expenses of the Board for 
ten months have been $2,687.01. The remaining two months will require $458.30, 
which will make a total expense for the year ending February 1, 1877, of $3,140.31. 

WORK OP THE YBAR. 

At the last meeting of the Board, several important duties were devolved upon 
committees ; the most interesting of these was the visitation of the State University 
and the investigation of the hog cholera. The committee to visit the University were 
entrusted with an examination into the condition of the 



AGRICULTURAL SCHOOL. 

A report by this committee is embraced in the Eleventh Annual Report, and needs 
no further reference here. We have assurances that Dr. S. S. Laws, the newly inaug- 
urated President of the University, and Prof. G. C. Swallow, the Director of the Agri- 
cultural Department, will be present at this meeting, and present to you the facts 
regarding the actual condition of this institution, and open to you the prospects of its 
ftiture growth and usefulness. 
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REPORT ON THE HOaCHOLERA. 

A committee including some members of this Board, and the professors of t)i6 
Agricultural School, together with other distinguished gentlemen, was appointed to 
secure information respecting the greatest scourge of the western farmer— the so- 
called hog-cholera. That committee met and organized at Columbia, but nothing was 
done towards developing its work until February, apparently for the reason that the 
official members of the committee were outside the membership of the Board, and 
therefore lacked the necessary means for commencing the work. As soon as I entered 
upon the duties of Secretary in February last, I issued .several thousand copies of a 
circular prepared by Prof. P. Schweitzer, proposing questions to be answered by hog- 
raisers, and distributed in different parts of the State some two thousand copies. The 
replies to these questions were sent to Prof. Schweitzer, and be afterwards forwarded 
those replies to this office. The resolution of the Board contemplated the rendering 
of a report by this committee in ninety days, and placed the amount expended for the 
investigation with the judgment of the executive committee, making the available 
means of the Board the limit of expenditure. The circulars and their replies elicited 
much valuable information, but really furnished no substance suitable for a useful re- 
port 

Kegarding the committee as virtually discharged by limitation, the executive com- 
mittee considered it their duty to pursue the subject and employ the proper skill to 
effect a thorough investigation. 

After some correspondence with veterinary physicians, an arrangement was effected 
with Or. H. J. Detmers, of Kansas, to come into the State and begin an autopsis so 
soon as the disease re-appeared. This event did not happen to any considerable extent 
until August. At that time the epizootic disease prevailed to an alarming extent in 
Jackson and several other counties of the State. After consulting with our member, 
Mr. D. L. Hall, of Kansas City, Dr. Detmers was sent for and commenced a vigorous 
examination of diseased subjects in Jackson county. Both Mr. Hall and many farmers 
of the county rendered valuable aid to the work in that section. 

From Jackson Dr. Detmers proceeded to Lafayette, and was received and aided by 
another member of the Board, Hon. M. Y. L. McClelland. 

From thence he proceeded to St. Charles, where he was counseled by Mr. Geo. W. 
Kinney, who, unfortunately was too ill to accompany the doctor in his investigations. 
At Kansas City Dr. Detmers was joined by Prof. Schweitzer, who mada examinations 
with his microscope and gathered material for chemical analysis at his laboratory. 
Prof. Schweitzer informs me that he has not yet finished his analysis, but hopes to 
work out something that will be of value to Insert in the I2th report. Dr. Detmers' 
work has already been given to the public* Several hundred copies of his report pub- 
lished in full by the SL Louis Globe-Democrat, were sent from this office, and the de- 
mand for them in our neighboring States has not yet ceased. 

VALUE OP THE REPORT. 

A careful observation of the influence of Dr. Detmer's report has convinced me 
that it is worth many times what it cost. The main point of its value consists in the 
establishment of facts, which are proven to be so widely characteristic of the hog 
malady, as to constitute a most satisfactory induction regarding the main features and 
principal causes of the disease. 
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Dr. Detmers has preyed that what has been supposed to be cholera is not cholere^ 
This important discovery must lead to a very different mode of treatment from that 
which has hitherto prevailed ; and the fact that the disease is of the general nature of 
ah Influenza, must influence farmers to a stricter care respecting the exposure of swine* 

CRITICieMS OP THE REPORT. 

It was to be expected that criticism, both favorable and adverse, would be elicited 
by Dr. Detmer^s conclusions. Some subsequent examinations of a limited character 
disclosed the presence of worms in the affected animals, and straightway the conclusion 
was caught that Dr. Detmers was all wrong in his theory of influenza, and worms are 
the cause of all this trouble amoDg swine. These parasites were discovered by Dr. 
Detmers in several subjects coming under his knife and microscope, but their presence 
did not indicate that they were the cause, but rather that they were one of the results 
of the disease. 

Many have been disposed to ridicule the position taken in the report, that the hog 
requires a cleanly care, or that the animal is naturally disposed to be clean when an 
opportunity is afforded. It has even been triumphantly asserted that particular herds 
of swine have constantly waded in filth and yet have not been affected with the disease. 
On the contrary, herds have been referred to whose condition was all that could be de- 
sired in the direction of care and cleanliness, and yet the epizootic has made fearAil 
havoc among them. Th« generalizations, made from such cases are very faulty and 
mischievous. They proceed from the want of a clear distinction between general and 
exciting causes. The general cause of the influenza of swine is without doubt atmos- 
pheric and hidden from the eye of science. 

Dr. Detmers* report is, perhaps detective in not giving more prominence to this 
&ct. The exciting causes are in the exposure, checking of the perspiration, fllth, im- 
proper food, etc., which particular swine or herds experience. Now is it not difilcult 
to understand that in some instances the general cause may be so intense as to produce 
the disease even without any of the exciting causes named, or again the general cause 
may be so &r absent from particular localities that the worst of the exciting causes in 
these localities may fail to produce the disease. One of these 

EXCEPTIONAL CASES 

came under my observation, of a remarkable character. Capt, Zeigler of Pevely, has 
kept during the summer and autumn 116 head of hogs. These animals were 
herded on high ground upon a clover field and were treated to pure spring water. 

Special pains were taken to prevent disease. The herd received several washings 
with soap, were not lousy, slept in small parcels, received a variety of food, consisting 
of corn, oats, boiled potatoes, etc. Large quantities ot charcoal were furnished them, 
and occaiional doses of salt and copperas. Twenty-eight were more closely confined 
in clean quarters, and the balance had the run of woods and acorns. The breed was 
Berkshire and Poland China, with a few thoroughbred Berkshires. Of the one hun- 
dred and sixteen one hundred and thirteen died within a few weeks. The first to go 
were the thoroughbred Berkshires, and the strongest survivor was a native sub-soiler. 

This evidently was one of those exceptional cases in which the remote or general 
cause overcomes all efforts to prevent or remove the exciting causes. 

I firmly believe that the diagnosii of Dr. Detmers is correct His theory of the 
causes is true. But a clearer distinction should undoubtedly be set up by which these 
sauaes should be known as exciting causes ; while the real or remote cause unquestion- 
ably remains in the atmospheric influences, and still baffles science and calls for inves- 
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tigatioD. I think it is the duty of this Board and of all Boards of Affrtculture, to take 
such action as shall lead the General Government to grapple with this scourge, dls" 
close its hidden cause and point out its remedy. So fir as it has gone, this Board has 
without doubt done more to compass this object than any similar body. The report of 
Dr. Detmers is excellent, and will effect much practical good. But the amount of loss 
to western farmers is simply stupendous. With our imperfect means of gathering sta- 
tistics, estimates are unsatisfactory. If, however, the reports already received from 
competent judges in different counties is a fair index of the whole, the loss to the State 
of Missouri, during the past year, will not fill far short of $2,000,000. I would sug- 
gest that It would be proper for this Board to request the Governor to bring this sub- 
ject before the (3^eneral Assembly, and urge that body to memorialize Congress in its 
behalf. 

^THB ANNUAL REPORT. 

With the proceedings of this Board the matter of the 12th Annual Report will go 
directly to the State Printers. Excepting the reports from counties, the chief portion 
of the Report will be laid before the Board. Fortunately, the time of the annual 
meeting of the State Horticultural Society has been changed from February to De- 
cember, and there Is good reason to hope that the printing of the Report will be fin- 
ished at the opening of the new Legislature. This is a much needed reform. For sev- 
eral years past the Report has been nearly a year old when it came to the farmers, and 
so far ai it sought to be a medium of communication with the Legislature it amounted 
to nothing. 

One other reform is urgently demanded. The effort to secure voluntary report! 
from the counties is rewarded with very indifferent success. What our farmers need 
to guide the formation of intelligent plans is knowledge of what their neighbors and 
the rest of the country are raising. To furnish them with these facts it is absolutely 
necessary that the law relating to the duties of county assessors should bo so amended 
as to require these officers to make periodical reports upon blanks prescribed by the 
Board of Agriculture. 

I would respectfully urge that the Board take some action looking to this reform. 

THE WORK OF THE BOARD. 

That the State Board of Agriculture ought to effect more for the development o f 
the State and the good of her farmers, I am sure we, who have been members for sev- 
eral years past, have deeply felt. Just how to accomplish this good has been a subject 
of much study with me. Permit me therefore to suggest some practicable lines of 
effort Take the main crops, for example — wheat, com, oats, hay, rye, broom corn, 
flax and castor beans, together with the staple classes of live stock, horses, cattle, 
mules, swine and sheep (add also the butter and cheese dairy). Now let each member 
of this Board be a committee of one to report on one or two of these subjects. Let 
him build up the matter of his report by conducting experiments on a small scale— for 
instance upon wheat — its mode of culture, time of seeding, variety of seed, etc.; and 
let these reports be brought to the annual meetings, with specimens of products and 
seeds ; and if, after due testing and examination, the Board shall place confidence in 
any variety of seed or any particular mode of culture let the facts and the seeds, if 
they can be obtained, be distributed. In this way- the Board of Agriculture may estab- 
lish a dozen experimental farms, in different portions of the State, and be the meant of 
leading our farming industry into more progressive paths. 

Another reform is suggested in the poverty of the ^ ^ 

Digitized by VjOOQIC 



PROCEEDINGS OF STATE BOARD OF AGRICULTURE. 23 



AGRICULTURAL ROOMS. 

By small and gradual increments of growth there ought to be collected here a mu- 
seum of Agriculture for the State of Missouri. First of all, as a fair division of the 
funds will admit, there should be a gradual building of a first class agricultural and 
horticultural library, containing the report8;of the other States, the standard books on 
the different specialties of agriculture, bound copies of the leading agricultural papers 
and the herd books of thoroughbred animals. 

Next to this, by a small amount of vigilance and industry on the part of the Sec- 
retary and the members, an herbarium, representing the fiora of the State may be 
gathered. A small expenditure from time to time in taxidermy will give us a collec 
tion of at least the useful and harmful birds of the State. A little emulation may be 
incited among the counties to send in specimens of their representative forest timber, 
and specimens of annual crops. Add to this the representative seeds of the State. 
These together with the magnificent collections of the State Entomologist, would 
<iraw together the great State of Missouri into 

A NUT SHELL, 

and proclaim to the world that we have the highest grade of knowledge— that we 
know ourselves. As an auxiliary in this dlreclion £ take pleusure in acknowledging 
the courtesies of many of the agricultural and horticultural periodicals of the country 
in exchange for our Reports. 

We have on file In these rooms as the fruit of these courtesies : The Country Gen- 
tleman, The American Agriculturist, The New England Farmer, The Florida Agricul- 
turist, The Southern Rural, The California Farmer, The Sacramento Farmer, The 
Prairie Farmer, The Indiana Farmer, The Ohio Farmer, The Michigan Farmer, The 
Scientific Farmer. The Fruit Recorder, Gardeners' Monthly, Poultry Record, Bee 
Magazine, Live Stock Journal, Poultry Nation, and not least The Rural World and 
Journal of Agriculture. 

The report of the Secretary, on motion of Mr. Tilden, was referred to Messrs. 
Tilden, Colmanand McCullough, committee. 

CoL Colman thought special attention should l>e called to that portion of the 
report referring to an agricultural museum. He said he had visited such a museum of 
the Department of Agriculture at Albany, and found it filled with the reprei«entative 
products of the different counties of the State. He referred also to the excellence of 
the same feature In the Ohio Department of Agriculture, and hoped, if the means of 
the Board would permit, some special attention would be given to the subject. 

Prof. Riley testified to the usefulness of such a feature, but thought a permanent 
liome for the Board was indispensable to its success. 

The Treasurer's report was read by W. T. Essex, Esq. : 
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WM. T. ESSEX, TREASURER, IN ACCOUNT WITH STATE BOARD OP 
AGRICULTURE, Dr. 



1876. 
♦ Dec. 2. 

1876. 
Jan. 12. 
Feb. 29. 
March 31. 
June 15. 
Sept. 28. 

1875. 
Dec. 1. 
22. 

2, 

1876. 
Jan. 1. 



March 1. 

3 

1. 

8. 
13, 
31 

April 29, 
May 1. 

31, 

June 3. 
SO. 

July 81. 



Aug. 31. 



Sept 1. 
15. 
20. 

Oct 2 



To balance.. 



Auditor^a warrant.. 



Voucher 

By C. V. Riley 50 

R. A. Campbell.. 29 

Expense of members 57 



C. V. Riley.. 53 

G. W. Kinney, expense to Columbia. 55 

John Monteitb, •• " 52 

VValbfidjre, Holland & Brown... 54 

Jno. S. Marmaduke.^ 51 

Jno. S. Marmaduke.. 56 

Henrv T. Mudd 80 

Jno. S. Marmaduke 58 

Expense account 62 

John Monteitb 63 

C.V. Riley.. 59 

C. V.Riley „ 64 

Wm. T.Essex, discount.. 61 

Theo. Pegande, expense.. 65 

Expense account to Jno. S. M 60 

C. V. Riley - 66 

John Monteitb.. ^ 67 

Expense account 69 

John Monteitb 72 

Expense account.. 78 

Rent of office April, 1875.. 31 

** Feb. and March, '76..... 68 

April, 1876 71 

C.V Riley - 70 

John Monteitb 76 

C. V. Riley.. 75 

Expense of office 77 

Rent., 78 

D. Janapolo & Co., expense^ 74 

John Monteitb 81 

Expense '.. 80 

C. V. Riley 79 

Rent.. 82 

John Monteitb 85 

Expense 86 

C. V. Riley.. 83 

Rent... 84 

Hog cholera expense 87 

Expense 88 

John Monteitb 89 

Rent 90 

Hog cholera expense 92 

Expense in office 94 

C. V, Rlley« 93 

H J. Detmers 91 

John Monteitb 97 

Expense 98 



$250 00 
250 00 
243 90 



250 00 

21 70 

20 99 

110 00 

150 00 

150 00 

43 00 

150 00 

31 36 

150 00 

250 00 

250 00 

261 11 

15 00 

814 20 

250 00 

150 00 

36 40 
150 00 

81 65 

41 65 

83 30 

41 66 

2'0 00 

150 00 

250 00 

38 80 

41 65 

8 00 

150 00 

54 90 

250 00 

41 65 

150 00 

40 10 
250 00 

41 65 
50 00 

37 55 
150 00 

41 65 

60 80 

35 80 

250 00 

150 00 

150 00 

46 85 



$1,075 94 



1,000 00 
1,000 00 
3,000 00 
1.000 00 
1,000 00 
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TREASURER'S REPORT— Continued. 



• 1876. 
Oct. 2 




80 


Nov. 
Dec. 


ihz 

17 




• 




Dec 


5 



Voucher 

By 0. V. Riley.. 96 

Rent 95 

John Monteith 100 

Expense 101 

Rent 102 

Whedon, Tyler & Co., expense 99 

0. V.Riley.. 103 

Balance on hand 



To balance brought down.... 



$250 00 


41 65 


150 00 


40 00 


41 65 


70 55 


250 00 


848 18 



$8,075 94 



$8,075 94 



$848 18 



Of the above balance, $750 belongs to the 0. V. Riley fund. From December 1» 
1876, to the present time, I have paid discount on Auditor's warrants, $312.20. Kone 
of the warrants issued to me this year, (excepting one of $1,000, January 12,1876) 
have been paid, and, I suppose, will not be until about the middle of January next. I 
would respectfully ask the Board to allow the accompanying bill for discounts, or refer 
it to the Committee on Finance. 

CONDENSED STATEMENT, DECEMBER 6, 1876. 



O. V. Riley, December 1,1875, to November 80, 1876 x 

Traveling expenses .\ 

Exp^'nse account : 

Maps for Report ~ $250 00 

Short-hand reporter 110 00 

Exp-nse of ofl3ce, including rent.: 

Expense account attending no? cholera examination 

Jno. S. Marmaduke, salary, November, '75, December, '75, Jan- 
uary, '76 $450 00 

Jno. Monteith, salary - 1.850 00 



$3,000 00 
829 59 



360 00 

1,477 77 

260 80 



1,800 00 



$7,227 66 



Bespectfully submitted, 



W. T, ESSEX, Treasurer. 



The report of the Treasurer was accepted and referred to a committee consisting 
of Messrs. Hall, Tllden and Shannon. 

Prof. Riley, State Entomologist, sketched the outline of his next Report. [As the 
Report itself will follow these proceedings, the outline is not necessary here.] 

On motion, the Board adjourned to meet to-morrow at 9 o'clock. 
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SECOND DAY 



The Board met pursuant to adjournment 

The reading of the minutes of preceding day was dispensed with. 
The committee on the' Treasurer's Beport submitted the following : 
Mr. President : Your committee, to whom was referred the report of the Treas- 
urer, W. T. Essex, Esq., beg leave to say that they have examined the statement of 
the Treasurer together with the vouchers of the Secretary, and find the same correct 

"We also find that, in order to secure funds to meet the expenses of the Board, the ' 
Treasurer has been compelled to discount several of the btate Warrants. We recom- 
mend that he be reimbursed fh>m the treasury to the amount of the discount. 

Respectfully submitted, 

D. L. HALL, 
JOSIAH TILDEN, 
R. D. SHANNON, 

Committee. 

On motion of Mr. Brown, the report was accepted, the Executive Committee 
authorized to draw a warrant in favor of Mr. Essex for the amount of discount, and the 
committee discharged. 

The committee, to whom was referred the report of the Secretary, made the fol- 
lowing report : 

Mb. President : Your committee, to whom was referred the report of the Secre- 
tary, talce pleasure in commending the report as containing several points of special 
interest to the Board. We would call particular attention to the reference of the report 
to the establishment of a museum, and to the necessity of such a change in the law as 
shall require county assessors to report statistics to this Board. 

Bespect fully submitted, 

JOSIAH TILDEN, 

N. J. COLMAN, 

J. L. McCULLOUGH, 

Committee. 

The regular order was taken up, being reports of members upon the condition ot 
the crops. 

Col. Colman reported for St. Louis county an average corn crop. 

Mr, Brown, flrom the interior of the State, gave an unfavorable account of tiie 
crops. The weather.at the time of sowing the last wheat crop made it difficult to 
secure a good stand, and the consequence was a low average. The net price of wheat 
had not exceeded 50 to 60 cents per bushel. On account of the extremely wet weather 
in the spring, the corn crop was unusually poor. The oat crop (fortunately, for it is 
the nursery of the chinch bug) was not extensively grown, and its yield was poor in 
quality and amount. The hog crop was somewhat diminiEhed by the excessive ship- 
ment of hogs, on account of the short corn crop of the previous year, and was further 
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greatly reduced by the prevailing hog disease. Mr. Brown regarded with favor the 
fact that a considerable demand for the American pork produce la springing up in for- 
eign countries. 

Mr. Tilden reported from the southwest. Owing to sickness of farmers, a less 
breadth of wheat was sown than usual, but a good result obtained. Price 80 cents per 
bushel. The present wheat crop covered about three times the acreage of the former 
crop, but when the blade appeared, grasshoppers came and swept it away. Very late 
sown wheat may yield a fair crop, but the apprehensions respecting the return of the 
locusts are grave. 

Oats au average crop. Corn about half a crop. Hog crop about as usual, with 
some depletion by disease. 

Cattle not one-third of the amount of last year, by reason of the close shipments 
of the previous year. 

Mining interests increasing.' New developments of lead dally, giving promise of 
greatly increased wealth to that section. 

Mr. Stark, of Louisiana, reported wheat as covering an average breadth, and quite 
above an average yield of fair quality. Corn about two-thirds of a crop. The wet 
season prevented good cultivation in certain locations. A remarkable exception to the 
ordinary notion had been demonstrated in the successful working of corn when the 
land was wet. 

Oats looked fair until headed out, when rust diminished the yield to one-half the 
average. Hay crop an average, and well put up. Tobacco an average crop. 

PRUIT8. 

Smajl fruits productive. Peaches about one-fifth a crop. Apples abundant, more 
80 than for several years. 

Mr*. McCullough, of the northwest, reported a good, general condition. Corn and 
hogs are the staple. Corn excellent, and a very fair hog crop. Fruit crop fully to the 
average. 

Cattle have done well, and the people of the northwest are improving their con- 
dition and are prosperous for the times. Counties are rapidly populating by immigra- 
tion. Intelligence regarding improved macnlnery, increasing. No disturbances from 
grasshoppers. 

Mr. Hall reported from the Kansas City district The season generally prosper- 
ous.^ The wheat crop something above average. Corn 75 per cent of average. The 
oat crop a failure, by reason of wet and rust. The majority of the crop not cut Hay 
crop good. 

Grasshoppers of the previous year entirely destroyed timothy and clover, but not 
blue grass. Tobacco much more thdn average. Barley not much raised. Bye good. 
Hog crop not more than twenty-five per cent, of average, on account of scarcity of 
corn and hog diseases. Cattle good. Sheep raising prosperous and increasing. 
Fruit one-tenth of a crop. Grapes more than average by twenty-five per cent. Mr. 
Hall finds a marked decrease of insects [obnoxious to fruits, as a consequence of the 
grasshopper raid. 

The following letter was read, and, on motion of Mr. Brown, ordered printed 
with the proceedings : 

Independence, Mo., December 1, 1876. 
D. //. Hall^ Esq. : 

I have Just returned home and find your letter of inquiry, and hasten to answer, 
as far as I can give you any satisfactory information. The general prospects as to 
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agriculture seem to be considerably improved to what they' were two or three yeara 
past, and would have been much better If it had not been for the great loss among our 
swine. 

Not having any census or statistical records at hand, it would be altogether ran- 
dom for me to speak of the average of grain in this county, but in my own neighbor- 
hood wheat ran from 10 to 25 bushels. Oats light from rust, and none of it threshed. 
Rye a fair crop, 20 to 40 bushels. Barley, none. Corn a good average crop, 35 to 60 
bushels. Grasses cultivated, but little to mow since the destruction by the locust, but 
many fine meadows beautifully starting. 

Prairie grass mostly broke out and destroyed in the county, which is a great pity 
and oversight, since the people are just waking up to the great value of the wild prairie 
grass, not only for summer grazing, but more especially for mowing for hay, which is 
now just becoming to be acknowledged to compete in good and nutritive qualities with 
our cultivated grasses, and is perpetual without the great cost of renewal bh other 
meadows require. Our blue grass for fall and winter pasture is good this season, and is 
the best grass for grazing purposes, and it is a great pity that it is not more generally 
increased, especially in all our timbered districts. 

We have had the disease among our hogs to an alarming extent, destroying in my 
neighborhood nine-tenths, and that, too, of many valuable herds of fine stock. After 
conversing with many of our most intelligent farmers, it seems to be pretty well set- 
tled among them that the disease was introduced by hogs shipped into various 
neighborhoods to follow cattle that were being fed on our great surplus of com. These 
hogs were from Texas, and were diseased and dying when put off the cars, and con- 
tinued to die by hundreds. Thence inoculated into all stock that were below on creeks 
or all farms where stock had access to roads, but not to stock cut off from exposure, or 
where no other animals were brought in. It was introduced into the human family by 
feeding milch cows in the same lot with hogs, and the cows eating the fodder contain- 
ing the saliva from the hogs, and several deaths resulted in one family In the southern 
part of the county. The physicians pronounced it scrofulous pneumonia, but the neigh- 
bors who were familiar with the disease, are satisfied that it was nothing short of the 
hog malady. I am not alone in the opinion that this subject should be brought before 
our State Legislature, and I know of no better course than through our Agricultural 
State Board. Some of us had been thinking of bringing it by resolution before the 
next session of the Legislature. Yet it may be better to come up through your Board. 
It is doubtless a disease introduced from the S. W. (Texas,) after the character of the 
cattle disease from the same source, which in years past has had such disastrous effects 
upon the cattle of the Western States, and which claimed the serious attention of stock 
growers and State Legislatures. A stop should be put to the shipment of hogs from 
that source into our rural districts. If it is not done by the proper authorities of law» 
the people will, as they have done with the cattle, use their guns on the line where 
herds have encroached, and broke up many of our farmers who have suffered repeated 
disaster from that source. 

We had no pears, and but few peaches and apples, except some orchards that did 
not suffer as bad as others by the locusts. 

Grapes one-third to one- half crop ; fruit good where there was bearing wood. 

Young vineyards as young planted trees were mostly destroyed, and most fruit that 

was matured, was on old well established vines and trees. We had a good half crop of 

cherries on E. May, and some on Gov. Wood, and a few other kinds. Pretty fair crop 

of blackberries and raspberries, but few strawberries. Pretty fair crop of sweet and 

Irish potatoes. 

Very respectfully, 

Z. S. RAGAN.> 
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P. S.— I have noticed that our Horticultural Societies are invited to send a delegate 
to your meeting on the 6th. I will bring it before them, but doubt whether any one 
can be got to go, and trust you can represent our interests at thai time, and hope you 
may have an interesting and profitable meeting of the Board. 

Z. S. B. 

J. S. Rollins : Having traveled over a large portion of the interior about Booue 
county, found the wheat crop poor. Corn one-half crop. Oats a Allure. Hog crop short 
on account of the moving out of swine the previous year by reason of scarcity of corn 
and hog-cholera. Cattle rather scarce. Hay crop good, gathered with some difficulty, 
and prices so low as to pay little or no profit from shipping. 

MaJ. Rollins paid a fine tribute to the model farm of Bocheport, which received 
«ome years since a premium as the best farm in the State. 

Prof. Swallow, remarked upon the plowing of corn when the ground is wet The 
experience of the past wet season shows good success when the ground would admit 
of the passage of teams. Some however, had found it otherwise. 

Mr. Brown confirmed tjie observations of Prot Swallow, and added that Howard 
county has a fine tobacco crop. 

• Mr. Charles, from Southeast Missouri, stated that com and wheat are the principal 
crops of his portion of the State. Farmers on the river bottoms have almost entirely 
lost their crops from floods. The lower and river counties fared not so badly. Early 
planting did best, because the corn was large enough to stand the excessive wet. 

Wheat crop in Jefterson county, one-half the ordinary crop. Barley scarcely 
grown. Rye light. Fruit crop a failure, except winter apples. As to the hog crop, 
everything was unusually promising, on account of the large amount of mast, but the 
appearance of the hog-disease reduced the number of hogs about sixty per cent. 

The President, Mr. Harris, vacated the chair, to give his experience in cultivation 
of the ground when it is wet. If rain does not follow land plowed in this condition, 
Injury is surely done. The soil seems to be killed or deprived of its vitality. In his 
portion of the State the wheat crop is very uncertain, succeeding not more than once 
in three years. 

Mr. Brown, in the chair, asked it the region reported by the speaker had not form- 
erly been known as a good wheat region. 

Mr. Harris replied that such was the fact, but that the yield for several years past 
had deteriorated. 

Upon oats, Mr. Harris reported unfavorably ; they are exhaustive and injurious to 
grass seeding. Rye was commended as a certain crop, affording good fall and spring 
feeding, and the shelled crop brings 75 cents a bushel, and pays better than wheat. 

Mr. Stark asked in regard to the preparation of land for wheat 

Mr. Harris replied that the land was usually twice and thoroughly plowed ; the first 
plowing is shallow, the second deeper. The roller follows the drill. Rye ground, and 
mixed with other grain, is used for feed for all descriptions of stock. 

Col. Colman remarked that as a teacher of farmers for twenty-five years, he had 
always opposed working land when wet He had known land to feel the effects of such 
treatment for years. Still, he had found, by observation and experience, that plowing 
com in the wet had succeeded ; this even in clay soil. You must be sure to have rain 
follow it, unless you want to ruin your land. He had been astonished to learn that 
corn crops had been saved and a large yield gathered when the horses attached to the 
plow had sunk in to their knees in plowing the land, but experience taught him it was 
true. He said the matter of winter p^turage was a subject of vital importance to the 
farmer. He had sowed rye in his corn, broadcast, and it made fine pasturage for his 
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hogs. Besides, it was an excellent fertilizer of the soil. In Tennessee and Kentucky 
they let the stock take care of themselves in winter. There they could feed on the blue 
grass all winter. Here, where it is needed, winter pasturage is sadly needed, and is as 
sadly neglected by a majority of the farmers. 

Mr. Stark came back to the subject of wet plowing, and remarked that while he 
was opposed to the practice in general, yet in a wet season it is better to kill the weeds 
rather than let them kill the crop. He plows successively deeper and deeper, and this 
obviates the difficulties of wet plowing. 

Mr. Brown thought most farms too small to promote winter pasturing, but no farm 
is so small but that it may contain two or three acres of winter rye. Mr. Brown hoped 
the impression would go out that this Board insists on rye pasturage. 

Mr. Hall, in answer to a question about the effect of green rye on milk and butter, 
stated that the rye produced no strong flavor in butter. 

Mr. Charles confirmed this view. 

Major BoUins inquired about the relative value of prairie and tame grass. 

Mr. McCuUough, being called on to respond to this question— <K>ming from a prairie 
country— stated generally that prairie grass was very valuable for feed. It was not so 
good, weight for weight, as blue grass or timothy, but, considering the difference in 
cost, it was much cheaper food. It was much better than Hungarian grass, because 
there was no danger of it making a horse founder, while the ro3in weed, which is found 
so plentifully among prairie grass, has very beneficial effects on horses afflicted with 
the hoaves. 

Prof. Swallow, upon the question of prairie and tame grasses, stated that he had 
made investigations among the Government aizrents ftom Arkansas to British posses- 
sions. The testimony of these men was that they paid the same price for wild as for 
tame hay. In some localities they paid more. 

Gol. Golman, in answer to a question as to whether good butter can be made fk'om 
prairie grass, claimed that good butter can be made from any grass and any jsoll. He 
further stated that he had been accustomed to urge his readers to cut and cure and bale 
prairie grass for the St. Louis market. 

As to the dairy question, Mr. Tilden confirmed the views expressed regarding the 
value of prairie grass, but thought it could not be depended upon as permanent. The 
grazing of it will eventually stamp it out. For early and late feeding prairie grass is 
not good. Its nutritive power is confined to the summer months— say four months in 
the year. 

The President gave as the result of fifty years' observation, that prairie grass ex- 
ceeds all other, for nutrition, from about the 1st of May to the 1st of October. He, 
however, claimed the short life of the wild grass, and thought that blue grass, first and 
last, should be sown on the raw land. It will spread for miles and covers the otherwise 
naked spaces left by the disappearance of the wild grass. 

On motion of Major Rollins, the regular order was so far suspended as to fix the 
subject of the Agricultural College for this afternoon at 2 o'clock. 

On motion of Col. Colman, the Board adjourned to meet at 2 o'clock p. m. 
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AFTERNOON SESSION. 

The Board met pursuant to adjournment. 

The committee on President's address reported as follows * 

REPORT OF OOMMITTBE. 

Mr. President : Your committee, to whom the President's Address was referred, 
respectfully report that they highly commend and indorse the sentiments of the ad- 
dress and the happy manner in which those sentiments were uttered. 

We find in the address no special recommendation calling for resolution, hut we 
take especial pleasure in giving emphasis to that part of the address which recom- 
mends the increased attractiveness of farmers' homes as a means of retaining their 
children in the noble work of bringing the agriculture of our State up to that plane so 
earnestly demandecl at our hands. 

Respectfully submitted, 

L. A. BROWN, 

D. L. HALL, 

JOSIAH TILDEN, 

VOL STARK, 

J. L. McCULLOUQH. 

On motion of Mr. McCullough, the report was accepted and committee discharged. 

The regular order was taken up, which was the Agricultural College, and opened 
with an address by Hon. R. D. Shannon, State Superintendent of Public Schools. Dr. 
Shannon's paper was a brief, practical discussion of the present condition of the State 
Agricultural College, and contained several valuable hints as to the course necessitated 
for the improvement of this particular institution. He suggested the propriety of es- 
tablishing fkrms in different parts of the State, to be cultivated and improved by the 
agricultural students. He submitted that in this way alone could the requisite ac- 
quaintance with the different varieties of soil be gained, since the farm at Columbia by 
no means combined the varieties to be met with in the large State of Missouri. 

Di. Law's address was a scholarly elucidation of the theory that education makes 
the man— that is to say, proper education. He said that the agricultural classes had 
never been recognized as a prominent element or rather a controlling element in any 
nationality from the earliest liistory up to the present time. He imputed this to the 
fiftct that the agricultural classes were uneducated. The speaker showed the neces- 
sity of education. Then coming directly to the point in question, made an elaborate 
statement of the growth of agricultural education in this country, and concluded his 
exhaustive address by defining the necessities of the State Agricultural College. He 
called attention to the last report of the State Board, in which he considered great in- 
justice had been done to the Agricultural College. He read the part of the report com- 
plained of, and then gave a lengthy disquisition on the objects of the college and its 
methods of management, concluding with a brief sketch of the career of Prof. Swal- 
low, the Dean of Faculty of the college. As a preface to this sketch. Dr. Laws stated 
that there was no man on the face' of the earth for whom the State of Missouri could 
afford to swap Prof. Swallow. 

Maj. J. S. Rollins of Columbia, then took the floor, and entered upon an elaborate 
argument in defense of the management of the college, and urged repeatedly the vital 
advantage of the institution to the interests of the State. 
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On motion of Prof. Swallow, the report of the Committee on Agricultural College 
was referred back to the committee of last year appointed to visit the University. 
Messrs. Brown and McCullough were added to said committee. 

On motion, the Board adjourned to 8 o^clock this evening. 



NIGHT SESSION. 

The Board met according to adjournment 
Pursuing the regular order, Prof. Swallow occupied the floor. 
. [The substance of the remarks made by President Laws, Prof. Swallow and Major 
Rollins will be found in communications in the sequel of this report.] 

Prof. Riley, the State Entomologist, said that he had listened with the greatest pleas- 
ure to the remarks of the President of the University. It was a relief to know that 
we had now at the head of that Institution, one who had such brqad and comprehen- 
sive views of education. He feared, however, that Prest Laws yet failed to fully ap- 
preciate the needs* of the Agricultural Department, and his high praise of its past 
working and declaration that the plans on which it was being carried on were perfect, 
gave little encouragement to those who believed that there was room for improve- 
ment, and had hoped that with a change of r«^imtf, a change for the better would occur. 
He (Prof. Riley) dissented from the idea that the lad who desired to become a first 
class farmer needed the broadest and most liberal education. Life is too short for a 
man to learn everything, and the agricultural student needs no more to waste his 
time in the study of belles lettresy law, medicine, metaphysics, psychology, the higher 
mathematics, etc., than the special students in those departments need to wast^ theirs 
in agricultural chemistry, vegetable physiology, animal physiology and economy, 
geology, botany, entomology, arboriculture, horticulture, veterinary science, dairy- 
ing, animal and vegetable pathology, and the many sub-branches that these imply — 
all essential to the intelligent husbandman, and sufficient, with a general knowledge 
of some of the more useful studies taught in the public schools, to make him a man of 
Uberal education. We want no more " Admirable Crichtons.'' In these days of speciali- 
ties when men succeed only by division of labor and division of study, those who 
spread themselves out too widely succeed in covering nothing and are the most im* 
practical and the least successful. The agricultural student needs special education, 
and there is no denying the fact that there is a strong feeling among those who are 
most deeply interested, that he has hitherto failed to get it at Columbia—- that in short 
the Agricultural Department has been a failure. The experiments related by Prof. 
Swallow, and the present status of the farm and of the agricultural class, bear out this 
view. Few deny Prof. Swallow's ability, but if he had ten times the ability shown in 
the brilliant record presented to us by Prest Laws, he would yet be incapable, single* 
handed, to run an agricultural college, and no one pretends that any of the other 
members of the Faculty teach more than would be required of them in any ordinary 
university, without an agricultural college appended. 

It was, as has been remarked, easy to criticise and find fault, and no one was better 
aware of the fact. While the fault had existed, and was so prominent as to thrust 
itself upon us and not need the finding, all criticism had been disarmed in the past by 
the fact that there was a lack of means to carry out the plans. He did not intend to 
discuss the complicated question as to whether the Agricultural Department has 
received its due share of appropriated funds. The fact remains that the Institution is 
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now Ib need of means, and with tlie assurance which we have that the Agricultural 
Department will be pushed forward, if they are obtained, it is the duty of every good 
citizen who has the welfare of the State at heart, and who desires to see its educational 
institutions properly supported, to aid Prest. Laws, in every way possible, to success- 
fully carry out his projects. 

Two other positions taken by Prest. Laws he thought untenable, and would pro- 
test against. First : That any one who criticises the Agricultural College as it is and 
has been, must needs be inimical thereto ; Second : That the background of the Com- 
mittee's report V'as the idea of separation of the Agricultural College from the Uni- 
versity. 

If the faults and failings of an Institution are never pointed out they will never be 
remedied, and he believed that those who had criticised the past management of the 
college, were its truest friends. And as to the matter of separation, while with Mr. 
Kinney and others he had, when the matter was under discussion, been in favor of the 
establishment of a separate college, yet after the law was passed all the friends of pro- 
gressive agrljulture, including those who had favored separation, accepted the logic of 
events, and he did not believe there was a single member of the Board at this day in 
favor of any change, or that Mr. Kinney in expressing the opinion that matters would 
now look more encouraging if the separationists had succeeded, intended the construc- 
tion Prest Laws has placed upon it. 

Finally, the committee report was made by men eminently capable, and who. had 
no other object but to get at the truth. His own experience and observation at Colum- 
bia satisfied him that the report was moderate and Just, and he only hoped, that with 
the present management, and by securing increased means from the Legislature, there 
would be no cause for any such report in the future. 

The Secretary then rose to the question and said : 

He was gratified that the President and the Director of the Agricultural College 
had taken the pains to be present at this meeting of the Board. He was glad that 
there was so deep an interest taken in the subject. The intensity of feeling was alike 
on both sides of this question. The only difference was in the class of feelings aroused. 
These gentlemen are sorry that we made so plain and caustic a report, and we are 
glad. That appears to be the main difference in the feeling it has awakened. There 
were but two or three points in the lengthy addresses of President Laws and Prof. 
Swallow, to which he felt it necessary to respond. Dr. Laws quoted from the report 
made by Mr. Kinney and myself, the statement then made that in our visit to the Uni- 
versity **a distinctive agricultural school was not to be found,'^' and met this statement 
with a Hat and unqualitled denial. Now, I have one short argument with which to re- 
fute this unsupported denial of the President, and that is to reafHrm, as I do unquali- 
fiedly reafilrm the statement 

This I regard as a complete answer to the President on this point. We went to 
Columbia not altogether unqualified for our mission. It has been intimated that we 
gathered mere hearsay or gossip. This is wholly untrue. One of us had been a Cura- 
tor of the institution for several years, and the other had, as Superintendent of Public 
Instruction, paid several visits to the University to learn the facts respecting its various 
departments. Our examination was made among the Curators, the President, the 
Professors and the Students. From the best testimony we could gather, we could only 
report that there was no distinctive Agricultural School. If there is one now, we shall 
only be too glad, for it is for the existence of such a school that this Board has always 
exerted itself. 

The report unquestionably has done good, for the management of the agricultural 
department has never been so deeply stirred as now. Upon one point we take issue 
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with these £^ntlcmen, as we have ever done. We believe the Agricultural College 
should devote itself to the speciality of agriculture, and not scatter its efforts over the 
whole varied field of language, mathematics and literature. We do not believe as these 
gentlemen profess to believe, that because it is desirable that a farmer^s son should 
know Latin, on this account the Agricultural College should teach the ancient classics. 
We believe that the higher mathematics have no business in such a school. This whole 
thing of an Agricultural College is a mockery, if it is simply to tread over the old 
ground of the traditional college or academy. What we believe, and what we demand 
is that the agricultural school shall teach first and last, the science of agriculture, with 
such practical applications as may be embodied in useful experiments. We understand 
the vagueness of the act establishing this department. It is hard to give it an interpre- 
tation which will not^include the whole range of human knowledge ; for all knowledge 
is distantly *' related.'' We complain that under this vague covering the endowment 
that was intended for an agricultural speciality has been devoted to the general pur- 
poses of the University. If this course has not violated a vague statute, it has violated 
the united thought and demand of our farming population. On behalf of this Board, 
I undertake to repel the insinuation made by the President, that because we have 
passed unfavorable criticism upon the Agricultural College, we are therefore hostile to 
it. On the other hand, it is our deep interest in the purposes and objects of such a 
school that has provoked this criticism. We are not quite sure that the intense emo- 
tion excited in the bosoms of the gentlemen representing the University is not an indi- 
cation that our criticism is Just. Why has the President found it necessary to eulogize 
the Professor of Agriculture ? The Board has never attacked him. He has always 
been spok^ well of in our meetings. To tell us of his glorious achievements in the 
past does not settle the points in our criticism. Past glory will never excuse present 
inefficiency. Indeed this educational pedigree is unfortunate, for it will only have the 
tendency to convince people that they ought to have expected more instead of less. 
No I we have thought the hands of Prof. Swallow were tied. Being called upon to 
administer to so many other branches of instruction or departments in the University, 
how could he make the agricultural school efficient and prosperous? We have criti- 
oised the act of the legislature. We honor the motives of Major Rollins, as seen in this 
legislation ; and the State will always be largely in his debt for the struggles he has 
carried through to success in behalf of her educational institutions. But we think the 
character of the act unfortunate, because it appears to shield the Curators in that con- 
duct of the Agricultural College which the farming community so soundly denounce. 
We are friends of the College as our resolution of last year shows, and as the tenacity 
with which we hold our present position proves. 
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THIRD DAY. 



The Board met according to adjournment. 

Pre»«n^— Messrs. Harris, Colman, Tildeu, McOullough, Hall, Brown, Husmann, 
Stark and Shannon, ex-officio. ^ 

On motion of Mr. McCuUough, the reading of the minutes was dispensed with. 

The subject of the Agricultural College being the order of the day, Dr. Shannon 
rose to a personal explanation. He referred to the report of his yesterday's remarks in 
the St. Louis Times, and desired to correct a mistaken impression. Dr. Shannon said : 

Mr. President : So far from urging the separation of the University and the Ag- 
ricultural School, I was particular to insist that it was no part of my desire to haye are- 
acUustment of the established order. In the course of my remarks on yesterday I ex- 
pressed the opinion that experimental farming should be conducted in different parts 
of the State to be eminently practical and successful. This remark may have given the 
4mpression printed in the Times, but I added that such experiments could be directed 
and controlled from Columbia. No member of the Board, so far as I know, has ever 
•expressed a desire to remove the Agricultural College. 

A. W. Alexander, Esq , on invitation, addressed the Board on the subject, and was 
pretty severe in his strictures upon the former management of the Institution. He said 
it had so retrograded in the estimation of the people that it had acquired the title of 
*' Boone County Academy,'' and was scarcely considered a State institution. What 
was required was to make it a State University which would secure the support of the 
people as an institution worthy of patronage. He said it had been ruined by favoritism , 
which had been its bane. He had heard it remarked in the Legislature that instructors 
had been retained there who did not enjoy the public confidence. He thought to avoid 
this aspersion no residents of Boone or Phelps county should be selected as Curators. 
He siud he spoke for that class of minds upon whom such an institution must rest. He 
said if they could satisfy the educational classes that was all that would be necessary, 
but this had not been done. 

Col. Colman spoke of the distinguished services of the late President Read, and 
reprimanded constitutional grumblers. He felt that the opposition to the University 
was really without foundation. 

There were some questions of policy upon which he differed from his colleagues 
In the Board of Curators. He had opposed the establishment of the law and medical 
departments. He had been a Curator during the administration of Dr. Bead, and felt 
satisfied that he deserved the highest praise for what he had done for the cause of -edu- 
cation in Missouri during his teim. We should support the Institution as a whole and 
make it a credit to the State. 

On motion of Dr. Shannon, the discussion on the Agricultural College was closed. 

Prof. Swallow offered the following resolution, which was adopted : 

Resolved, That this Board appoint a standing committee on the Agricultural Col- 
lege, whose duty it shall be to visit the College, if po«sible, at itslannual examinations, 
and to assist in the examinations and in the awarding of the prizes given to the various 
classes, and report to the annual meeting of this Board. 
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On motion of Dr. Shannon the following resolution was adopted : 

Resolved^ That this Board, recognizing * the beneficial effects to fiow from the free 
discussion to which we have listened upon the subject of the Agricultural School, ex- 
tends a hearty invitation to the President of the State University and the Dean of the 
Agricultural College to meet with it all times and participate in its discussion. 

Mr. Harris, President, then rose to vindicate the Board against what appeared to- 
him as a severe attack upon the Board last evening. He regretted that President Laws 
had assumed the position thct the Board was hostile to the real interests and legitimate^ 
objects of the Agricultural College. He felt that a feeling had been aroused for which 
there was no adequate reason. He had been a strong advocate of the original isolation- 
of the Agricultural College from the University, although he was a resident of Boone 
county. He declared that the records of the Board showed it to be the permanent 
friend of the College. He made an interesting reference to his labors with Major Rol- 
lins in behalf of the University. 

Dr. Laws, President of the University, said as much had been said about his re- 
marks of the previous evening, as reflecting upon the Board, he desired to explain his 
position. He ;did so to the evident satisfaction of the members. He said he was.in- 
capable of a desire to detract from the merits of his predecessor, and denied having 
done so as had been alleged. He said, however, the discussion of the question of the 
existence and perpetuation of the State University was not a matter of manners or of 
men, but of principle. He said those who were making vague and indefinite criticisms- 
upon the manner and plan of operating the institution, wei^ the enemies of the Uni- 
versity and not the friends. There were two points upon which the success of the 
thing hinged was, one that -the location was permanently settled, and the other, that^ 
the plan of the institution should be accepted. 

Hon. J. S. Rollins said that he was absent during the first hour of the session, and> 
did not hear the remarks made, but understanding that there were reflections cast upon* 
the late President Read, he felt called upon to bear testimony to his eminent services^, 
and to repel any Insinuations to the contrary. 

On motion the Board took a recess till 2 p. m. 



AFTERNOON SESSION. 

On motion of Mr. McCullough, the regular order of business was suspended, an(> 
the election of members to fill vacancies proceeded with. 

The Secretary stated that the members whose terms expire are J, W. Harris, N. J.. 
Colman, M. V. L. McClelland, and Luman A. Brown. 

To fill the first vacancy, Mr. Harris was nominated and received ten votes , and was 
declared elected. 

To fill the second vacancy, Mr. Colman was nominated and received ten votes and 
was declared elected. 

To fill the third vacancy, M. V. L. McClelland was nominated and received nine 
votes, and was declared elected. 

L. A. Brown was nominated for the remaining vacancy, and received ten votes and 
was declared elected. 

The Secretary stated that he had received a letter from Mr. Knox Brown, tender- 
ing his resignation. The resignation of Mr. Brown was accepted. 
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Dr. Shannon nominated Mr. T. A. Charles, of Jefterson county, to fill the vacancy. 
Mr. Charles peremptorily declined. 

Mr. Tildeu nominated Mr. Edwin Dougl;i8S of Jefferson county, who received nine 
TOtes, Mr. Charles one vote : Whereupon Mr. Douglass was declared elected. 

The organization of the new Board was deferred until after the present session was 
concluded. 

Mr. L. A. Brown, from the Committee on the visitation of the Agricultural Col- 
lege, presented the following 

REPORT : 

Mr. President : Your Committee on Visitation of the Agricultural College, ap- 
pointed at the last annual meeting, whose report was included in the Eleventh Annual 
Repdl-t, and to whom this report was referred back, beg leave to submit the following : 
In reviewing the report of the committee, made by Messrs. Klnnt y and Monteith, 
we find no occasion for unfavorable criticism on the report of last year ; we believe 
that the committee, in that report, faithfully communicated the information they ob- 
tained, except that there are one or two statements of figures which seem to need 
revision. We do not, however, endorse the opinion there expressed, that it would 
have been better to have located the ** Agricultural College'' at some other point in 
the State ; and we are opposed to any agitation of that subject, and under its new dis- 
pensation we have large hopes of the onward and upward movement of the Univer- 
sity, and especially of the Agricultural College, and this Board hereby pledges itself 
to a cordial and hearty support to the Curators of the State University in their efforts 
to mal^e said University all that Its warmest friends could desire. 

L. A. BROWN, 
D. L. HALL, 
J. L. McCULLOUGH, 
JOHN MONTEITH. 

Mr. Monteith desired to place himself on record, as not agreeing to that part of the 
report touching the separation of the Agricultural College from the University. He 
had at the time the report was first drafted consented to embrace that remark, and he 
did not propose now to go back upon himself, while he was opposed to the agitation 
of that subject under the present circumstances. 

The report was accepted and the committee discharged. 

On motion of Mr. Hall, Prof. Swallow was permitted to prepare such statements 
.as he may desire regarding the Agricultural College, and that the same be printed in 
the next report. 

Mr. Tiiden presented the following on Agricultural Societies, which were adopted : 

Resolved, That we call the attention of the judges of the county courts through- 
out the State, to section seven of this law, whereby they are authorized to appropriate 
out of the county treasury, for the benefit of such societies, the sum of one hundred 
and fifty dollars in any one year, for premiums, known as *• The County Court Pre- 
miums ;" and we earnestly suggest and recommend our county courts to take imme- 
diate action on this subject, and signify their intention to offer this premium the com- 
ing season, and thereby encourage and stimulate the organization of these societies, 
that hard times have done so much to depress. We believe it money well expended ; 
the premiums will be given to citizens of your own community, and stimulate them 
to greater exertions, and the number of competitors will increase annually. We 
believe that a general exhibition, once a year, of the products of a county where one 
person's "best " is brought into competition with another person's "best,*' and the 
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community have an opportunity of seeing the finest and the best the country can pro> 
duce, does more than anything? else can do to encourage and promote these general 
interests, and that those counties sustaining such organizations, will surpass those 
that do not, in all of their improvements, and lead them in growth and prosperity. 

Resolved^ That we call the special attention of those Interested in agricultural and 
mechanical pursuits throughout the State, to the State law, (to be found on page five, 
Missouri Agricultural Reports for 1875,) for the organization of societies to promote 
these interests. The plan is complete and good, and we recommend the organization 
of societies in every county or district in the State under this law, and we believe if 
these societies are formed, and send their delegates regularly, as contemplated in the act,, 
to meet with and take a part in the proceedings of the Board at their annual meetings,, 
they will materially increase the power and influence of this Board, as well as unite 
and strengthen the agricultural and mechanical interests throughout the State. 

Mr. McCullough offered the following resolutions, which were adopted : 
Resolved, 1. That the Legislature be requested to memoralize Congress to ap- 
propriate such sum of money as they may deem proper to obtain relief. 

Resolved, 2. That as a Board, we heartily indorse the action of the conference of 
Gk)vernor8 recently held at Omaha, to consider the locust problem, In appealing to Con- 
gress to have the necessary investigations made to mitigate or prevent the evil. 

The Secretary presented the claim of Regan & Carter, State Printers, for a debt 
contracted by Hon. J. F. "Wielandy, former Secretary, amounting to $78.00, which wafr 
referred to the Executive Committee for auditing. 

The regular order being resumed. Col. N. J. Colman opened the discussion of the 
hog-cholera. He gave It as bis opinion that a number of diseases were embraced in 
the same name, but that they all proceeded from one cause— malaria. It might be 
that quinine would prove effectual as a remedy. As the loss to the State exceeded 
$1,000,000, no pains or expense should be spared to circumvent the disease. The 
employment of a veterinary physician at an expense of several thousands of dollars- 
annually would be a small matter in comparison to the value destroyed by disease. He 
advocated at least a recommendation to the physicians of the State to study the dis- 
eases—make post mortem examinations, and help the farmers to prevent or cure. 

Mr. Brown followed in the discussion. He had lost a large number of valuable 
animals by the disease. He endorsed the sentiments uttered by Col. Colman as to the 
importance of the subject He had learned that foreign markets are making a demand 
upon us for 3,500,000 hogs annually. 

Dr. Laws spoke at length on the same subject, and recommended the proposition 
to urge the physicians of the State to take up the investigation. But the Board should 
address its suggestions to the medical associations rather than to physicians at large. 

Col. Colman offered the following resolution, which was adopted : 

Resolved^ That the medical societies and physicians of Missouri be politely requested 
to make post mortem examinations of hogs dying by what is commonly called ** hog- 
cholera," and make reports to the Secretary of this Board for publication. 

Mr. Hall offered the following resolution, which was adopted : 

Resolved^ That the Secretary be requested and instructed to transmit the resolu- 
tion just passed to the medical societies throughout the State, with the request that 
they call the attention of the members to the importance of the object aimed at. 

Following the order of exercises, Mr. Hussman reported concerning the grape 
crop and prospect. He found little encouragement to those who look for pecuniary 
benefit from grape-growing. The rot, which did not give them much trouble in the 
vicinity of Sedalia, is a formidable obstacle in most parts of the State. This obstacle 
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had rendered the Concord almost useless. The Hybrids ^re subject to the same diffi- 
culty. Norton's Virginia and Ives, for the most part, escape. The Delaware, on 
account of its insufficient foliage, is very uncertain. The Elvira at present promises 
better than any other variety, and the large vineyardists about Herman are grafting 
their Concords with the Elvira. He regarded this as the leading variety for white 
wine and for the table. 

The old Board adjourned sine die. 

The new Board was then called to order, with Dr. Shannon in the chair, and pro- 
ceeded to the election of officers. The following gentlemen were unanimously elected 
by acclamation : John W. Harris, President; Henry T. Mudd, Vice President; John 
Monteith, Secretary ; W. T. Essex, Treasurer. 

A recess was taken till 7 p. m. 



NKJHT SESSION. 

The Board convened, when, on motion of Mr. Hall, the regular order was suspended 
to hear the essay of Mr. Edwin Douglass on " Dairying." 

Col. Col man moved that any gentleman whose reports or essays had not been 
reached, be requested to produce the same in writing to the Secretary, which was 
carried. 

Mr. Stark then took up the subject of the grape prospect, and gave a favorable 
report of the crop in the Louisiana district. Concords had afforded a good yield. 
Ives was excellent. He had found it advantageous to plant grape vines in orchards, 
and had found that when a vine was allowed to climb a tree, and then treated with 
moderate pruning, there was greater certainty of a crop. 

The Board then adjourned. 

UNFINISHED BUSINESS. 

The time of the annual meeting was so largely occupied with the discussion of the 
Agricultural College, that some Important subjects Included In the Programme of the 
Annual Meeting were left without attention. Of this unlinlshed business, the essays 
of W. H. Todd, the noted poultry breeder of Ohio, on "Practical Poultry Keeping," 
and that of E. A. Filley, Esq., of St Louis, on Jersey Cattle, and that of Wm. Cam, 
Esq., of Iron county, on Middle-men, will appear in their proper place In this volume. 
It was hoped that the subject of the Stock Law would receive special attention from 
the Board. As this was not the case, It has been thought proper to refer to the matter 
as one to which special attention attaches. In view of the decision of the Supreme Court 
of the State upon the old stock law. The decision declared the law unconstitutional, 
on the ground, mainly, that In submitting the question of Its enforcement to a vote of 
the counties. It virtually delegated legislative power to localities. The pecuniary loss 
resulting from this decision. In St. Louis county, was very great, not less, it Is estima- 
ted, than $100,000. 

EXPENSE OF FENCING. 

A valuable article on this subject, embracing much study and research, was con- 
tributed to the eighth report by Rev, Charles Peabody. Upon careful Investigation, 
Mr. Peabody found that the farmers of Missouri had built 228,265 miles of fence. The 



Digitized by 



Google 



40 PROCEEDINGS OF STATE BOARD OF AGRICULTURE. 



average cost of this fenciog— an average struck between the extremes of Virginia rail 
and planlc fence— amounts to $420 per mile, or in the aggregate, to $95,871.300 ! Mr. 
Peabody remarks : '' This is the sum which the farmers of Missouri have invested in 
unproductive capiiaL The interest on this — nearly ten millions of dollars— is lost every 
year. But this is not all ; this immense amount of unproductive capital is constantly 
deteriorating, and needs a constant addition to keep it good. '' 

EAILROAD FENCES. 

The same article finds the railroad fences of the State to have cost not less than 
$5,160,000. This amount has been largely increased during the past five years. The 
annual expenditure of these railroads for fences is not less than $516,000. 

Then, notwithstanding the care taken to fence in railroad tracks, a large amount Is 
paid by railroad companies each year in the shape of damages for animals killed. In a 
single year these damages cost the Iron Mountain Railroad Company $24,142.43. From 
replies to inquiries addressed to the different railroads of the State, the following facts 
and figures are invested with much importance : From 1867 to 1875, the St. Louis and 
Iron Mountain Railroad Company paid for stock killed $105,658^9. From January 1, 
1876, to November 1, 1876, this road paid for the same object $29,659.79. The claims 
for stock killed by the St. Louis, Kansas City and Northern Railroad during 1875, 
amounted to $38,262.95 ; during 1876 (i e. to November,) $81,018.97. 

From 1872 to U875, inclusive, the Kansas City. St Joseph and Council Bluffs Rail- 
roads paid for stock, killed, $118,844.99. Stock killed by the Missouri Pacific Railway 
during the years 1875 and 1876, amounted to $28,828.00. The amount paid by roads 
more recently built, running but partially within the State, and many of them run- 
ning no night trains, viz. : The St. Louis, Keokuk and Northwestern, Missouri, Iowa 
and Nebraska, Burlington and Southwestern, Quincy, Missouri and Pacific, St. Louis, 
Salem and Little Rock, is an annual average of $2,000 a year. The average yearly 
amount paid by the Missouri, Kansas and Texas Railway for stock killed in this State 
is $15,000. From the Hannibal and St. Joseph, and Atlantic and Pacific railways, we 
have no report. The average amount paid each year by five leading railroads of the 
State, (excepting the Hannibal and St. Joseph,) is $185,198. It is fair to estimate that 
the two roads, unreported, pay not less than an annual average of $80,000— making 
the total amount for seven railroads of $165,000. Now is any person ho blind as not to 
see that this loss is not charged to the stockholders, but comes directly back to the 
people who use the railroads, as Mr. Peabody says : ''in the shape of increased tariff 
on freight and passengers." The cost, then, of the fences of the State, the interest on 
the capital invested in them, the yearly expenditure for repairs, and the cost of stock 
killed by the railroads, represents the amount paid by the farmers of the State for the 
luxury of having stock run at large. The annual payment for renewal of fences (the 
life of a fence being placed at ten years) is set down at $9^587,180. Tabulating the 
figures of Mr. Peabody, and adding those already derived from railroad statements, 
we have : 
The amount of capital Invested by farmers in fencing.^ ^ $95,587,180 

Interest on the above at ten per cent $9,558,718 

Per annum renewal account every ten years..; - 9, 558, 713 

Repair account per annum.. 456,530 

Annual expenditure for stock killed 165,000 

Total annual cost to the farmers of Missouri of fencing and allowing 

stock to run at large., $19,738,956 
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VALUE OF MISSOURI LIVE STOCK. 

Accor(^ing to the last censuSr the total value of the stock of this State is $68, 642,615. 
To protect the cultivated fields, the meadows, the gfardeus and potato patches of the 
State, against the stock represented by this value, and to pay for the dama^res done to 
them by railroads by reason of their runninj( at large, costs us nearly $20,000,000, or 
more than one- third of the value of the stock. 

These facts are brought to light simply to furnish our legislators with an incentive 
to enact for the State a just, wise and practicable stock law. 

STATE ENTOMOLOGY. 

It is greatly to the credit of past Legislatures that the science of Entomology was 
added to the civil list During the past few years of insect scourge, the farmer^ more 
particularly affected, have been firmly and surely guided by the strong hand of science. 
No better tribute to the practical value of science, to the art of agriculture, can be 
found, than has been illustrated in the investigations, timely warnings and prompt 
advice of our State Entomologist, Prof. C. V. Riley. 

DISTRIBUTION OF THE REPORT. 
It may be well to remind the farmers of the State, in concluding the report proper 
of the State Board, that the best way in which to secure the annual report is to send 
directly to the Secretary the postage required for Its transmission. This is usually 
about fourteen cents. A much better way Is for clubs of farmers. Oranges, and others 
similarly associated, to send for a package of reports by express or freight, and to levy 
a tax on each copy sufficient to cover the expense. 

I can but bespeak the sentiments of the State Board when I express the hope that 
a better day Is about to dawn upon our farmers, and that with Industry, economy, 
and an earnest study of the advanced Ideas of Agriculture, they may soon realize their 
best hopes, and soon come to enjoy a just participation In the wealth which they do so 
much to produce. 

Respectfully submitted, 

JOHN MONTKITH, Secretary, 
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EEPORT ON THE "HOG-CHOLERA." 



BY DR. H. J. DETMERS, KANSAS. 



INTRODUCTION. 

The disease which prevailed daring the year 1875 and the first eight mouths o^ 
1876, to an alarming extent among the swine of the State of Missouri, and which has 
caused severe losses in several parts of the State, is known to the farmers by the rather 
queer name of "hog-cholera" — a name given indiscriminately to almost any 
malignant disease of swine, the nature of which is not understood by the farmer— and 
is probably the same malady which has been so destructive to the hog crop of Missouri,. 
Illinois, Iowa and other States during the last live or six years. The Missouri State 
Board of Agriculture, taking the position that an enemy must be known before it can 
be Conquered, and desiring to devise means enabling the farmers of the State of Mis- 
souri to stop the ravages of the plague, and to save, if possible, the lives of those 
animals already attacked, requested the undersigned to investigate the disease in its 
various forms and phases, as to its nature, symptoms, morbid changes after death, and 
its causes, in several parts ot the State, and to suggest means of prevention, and a 
rational treatment. The request of the State Board of Agriculture has been complied 
with. The investigation has been made. It was commenced in the fore part of August 
(August 11), and extended to the fore part of September (September 4). Several 
hundred sick animals have been examined in various parts of the State, but especially 
in the counties of Jackson, Lafayette and St Charles, and numerous post-mortem 
examinations have been made, also at various places and at different times, on animals 
that had Just died, and on animals affected with the disease in different stages of devel- 
opement, and killed by bleeding, for that special purpose. The premises on which the 
diseased animals were kept have been carefully examined, and the treatment and care 
which the latter had received before getting sick, or the mode and manner in which 
they were kept, have been ascertained by diligent inquiry and observation. Conse- 
quently suflicient material for a report has been collected. 

THE NATURE OF THE DISEASE. 

The morbid process presents itself in a majority of cases, as a catarrhal rheumatic^ 
and in others as h gastric-rheumatiG or billious-rheumatie affection^ and exhibits always 
more or less plainly, a decidedly typhoid character. As a catarrhal rheumatic affection 
it has its principal seat in the mucous membranes of the respiratory passages in the 
substance of the lungs, in the pulmonal pleura or serous membrane coating the external 
surface of the lodes of the lungs, in the costal pleura or serous lining of the internal 
surface of the chest, in the diaphragm and in the pericardium or serous bag envelop- 
ing the heart. As a gastric-rheumatic affection, the principal seat of the disease is. 



Digitized by 



Google 



46 PROCEEDINGS OF STATE BOARD OF AGRICULTURE. 



found in the abdominal cavity, but especially in the liver, in the spleen or milt, in the 
large and small intestines, in the kidneys and ureters, and in the peritoneum or serous 
membrane lining the interior surface of the abdominal cavity and constituting the 
external coat of most of the organs situati^ in that part of the body. Hence the name 
Hog Cholera is an ill-chosen one ; it tends to convey the idea that the disease in ques- 
tion is similar to, or identical with the cholera of men, which is not the ease ; therefore 
the appellation '* hog cholera," which has already led to a great many mistakes in 
regard to treatment and measures of prevention, should be abolished at once, and a 
more appropriate name should take its place. As such a one I wish to propose ^* epi- 
zooiic influenza of awtne," for two reasons : First, the disease in question bears, in all its 
morbid features, and especially in the diversity of its forms, produced by the differences 
in the seat of the morbid process, a striking resemblance to the yet well-remembered epi- 
zootic influenza of horses, which swept the whole country, a few years ago, from the 
Atlantic to the Pacific ; second, I admit it might be more convenient to select a name 
derived from a conspicuous and characteristic symptom, or from an important and 
constant morbid change— pleuro-pneumonia of swine, for instance— if the main seat of 
the morbid process was always in the respiratory organs, or invariably the same in 
every patient. But as this is not the case, as the seat of the disease is found not only 
in the respiratory apparatus, but also, in a large number of cases, in the parts and 
organs connected with the digestive process, and, in some cases, even in the centers of 
the nervous system, a name had to be chosen that is comprehensive enough in its 
meaning to cover all the different forms under which the disease is able to make its 
appearance, and at the same time suflSciently distinct to prevent any diagnostic con- 
fusion. As such a name, I cannot think of any that would answer better than Chat of 
epizootic influenza of swine, which, therefore, I recommend for general adoption. 

SYMPTOMS AND MORBID CHANGES. 

As the morbid process can have, and has, its seat in various organs or parts of the 
animal body, the disease presents itself in different forms, and manifests its presence 
by different symptoms, so that, at any rate, besides other complications, two principal, 
and two subordinate, forms or varieties must be discriminated. 

I.— THB CATARRHAL RHETTMATIC FORM. 

This is the most frequent of the two principal forms. The morbid process has Us 
main seat in the respiratory organs ; the disease presents the features of a respiratory 
disorder, and either the catarrhal or the rheumatic character predominates, or both 
are equally developed. If the latter is the case, the whole respiratory apparatus may 
be found diseased. If the catarrhal character is the one that is most developed, the 
principal seat of the disease will be found in the larynx, in the windpipe, in the bron- 
-chial tubes, and, to a larger or smaller extent, in the substance of the lungs ; and if 
the rheumatic form is the predominating one, the principal morbid changes occur in 
the serous membranes of the chest (the costal and pulmonal pleura and the pericar- 
dium), and also, to some extent, in the tissue of the lungs. In most cases, however, 
the catarrhal and the rheumatic character are blended with each other, and the respi- 
ratory passages, the tissue of the lungs and the serous membranes, or parts of them, 
are more or less diseased. 

Animals afflicted with the catarrhal rheumatic form indicate the presence of the 
disease by a short, more or less hoarse, hacking cough— generally one of the first 
symptoms— by difficulty of breathing, a panting or drawing motion of the flanks at 
each breath, by holding the head in a peculiar, stretched and somewhat drooping posi- 
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tloD, by a slow and undecided ^it, a peculiar hoarsenefls when caused to squeal, etc. 
The attending fever is severe enough to announce its presence by unmistakable symp^ 
toms, sucli as accelerated pulsation, changeable temperature, etc. Some of the sick 
animals show at the beginning of the disease a tendency to vomit, and have diarrhoea, 
while others are more or less constipated from the first, and remain constipated till the 
disease is ready to terminate in death. If the catarrhal character is the most prevail- 
ing, but especially if the morbid process has developed itself principally in the throat 
and in the windpipe, more or less outside swelling (quinsy) will make its appearance. 
At the post mortem examination, some important morbid changes will be found 
invariably in the lung. Portions ot the same have become impervious to air by being 
gorged with exudation. The diseased tissue has lost its spongy texture, has become 
heavier, and more solid, similar in appearance and consistency to a piece of liver— a 
condition called hepatization. In some cases the diseased or hepatized parts of the 
lungs present a uniform, red, or reddish-brown color, and indicate that the exudation 
has been produced, and been deposited in the tissue of all the diseased lobules, at the 
-same time, or without interruption. In other cases, the single lobules in the diseased 
portion of the lungs present different colors ; some are red, some brown, and others 
gray or yellowish-gray, which give the whole hepatized part a somewhat marbled ap- 
pearance, and shows that the exudation has been produced and been deposited at 
different periods. The gray hepatization, which is the oldest, and the brown, which 
•comes next in age, contain frequently a few tubercles, or even here and there a small 
ulcer interspersed. Otherwise neither ulceration nor suppuration has been observed. 
Important morbid changes are usually found also in the serous membranes of the 
thorax. The same consist in a more or less firm coalescence between parts of the pul- 
monal pleura and the corresponding parts of the costal pleura, and In an accumulation 
of a larger or smaller quantity of straw-colored water or serum in the chest. In other 
•€ases, those in which the rheumatic character has been predominating, the morbid,pro- 
ducts of the diseased serous membranes are frequently very copious ; the adhesion be- 
tween the pulmonal and costal pleura, or between the external surface of the lungs 
and the internal surface of the walls of the thorax, is usually very extensive ; and in 
some cases parts of the posterior surface of one, or 6f both lungs, are found firmly 
•united with the corresponding parts of the diaphragm, or membranous partition, 
which separates the chest from the abdominal cavity. The quantity of serous exuda- 
tion or straw-colored water deposited in the chest is often very large, and the pericar- 
<lium, too, contains in most cases a larger or smaller quantity, sometimes enough to 
interfere seriously with the functions of the heart, and to constitute thereby the imme- 
diate cause of death. The blood is found to be thin and watery in every case, and 
foagulates rapidly to a uniform, but somewhat pale red clot of a loose texture. Its 
^{uantity is always very small. * 

II— THE GASTRIC-RHBUMATIC FORM. 

This form presents itself not quite so ofcen as the catarrhal-rheumatic, but is fully as 
malignant, and constitutes the second main form which the disease is bound to assume. 
The morbid process has its principal seat, and produces the most important morbid 
changes in some of the organs situated in the abdominal cavity, but especially In the 
liver, in the spleen or milt, In the kidneys or urethra, in the intestines or guts, and al- 
most invariably in the peritoneum or serous membrane, which lines the interior sur- 
face of the abdominal cavity, and constitutes the external coat of nearly every 
Intestine. • 

The symptoms which present thempelves while the animal is living, differ not very 
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essentially from those observed in the catarrhal-rheumatic form. The short, haclciD^ 
cough, characteristic of the latter, is more or less wanting ; the difficulty of breathing^ 
is less plain ; the weakness in the hindquarters, and the stag^rering or unsteady gait, 
observed only in a limited degree in the catarrhal-rheumatic form, is more conspicuous ^ 
and the fever is fully as high in one form as in the other. 

In severe cases the affected animals arch their back, or rather the lumbal portion 
of the same, to a very high degree, so that the outline of the back resembles somewhat 
that shape of an S. I observed this especially in those cases in which the morbid pro- 
cess had established its seat in the kidneys and in the ureters, and in which a large 
quantity of serous exudation or straw-colored water had accumulated in the abdominal 
cavity. 

Animals affected with the gastric form show usually more or less costiveness of 
the bowels. The dung is of the consistency of shoemakers' wax, and la voided in 
small, irregular-shaped balls, which are usually coated with a layer of grayish or dis- 
colored mucus- Still, if the disease is near its fatal termination, the constipation, in 
many cases, gives way to a profuse and very fetid diarrhoea, which may be looked upon^ 
in every instance, as a very fatal sign, and a forerunner of death. 

The principal morbid changes, as I have found them, are as follows : 

1. Degeneration of the liver, brought about by a copious exudation infiltrated 
into the tissue of that organ. Such a degeneration, although not a constant morbid 
change, is found quite often. In some not very frequent cases, a few tul>ercles, and in 
others still less frequent, even a very few small abscesses have been found iml)edded 
in the diseased substance of the liver. 

2. Morbid enlargement of the spleen or milt. I found this change in nearly every 
case. In some cases the enlargement was not very conspicuous, but in others the 
.spleen was more than three times its natural size, was perfectly gorged with bloody 
presented a dark, black-brown color, and was so soft that very slight pressure with a 
finger was sufficient to sever its tissue. 

3. In quite a large number of cases I found either one or both kidneys diseased^ 
enlarged, and presenting an inflamed appearance. In one case, both kidneys and both 
ureters exhibited a high degree of inflammation and considerable gangrenous destruc- 
tion. The latter, however, was probably not a consequence of the disease ; the ani- 
mal had been drenched repeatedly with oil of turpentine, and was the only one in 
which I found any gangrene. In another animal, which, by the way, was already con- 
valescent, and was killed by bleeding, L found one kidney enlarged to three times its 
natural size, its pelvis very much distended and its funnel-shaped ureter dilated ta 
such an extent, where it proceeds from the kidney, as to present a diameter of nearly 
one inch and a half. The walls of the ureter were very thick and callous, especially at 
the anterior, funnel-shaped end, and the latter contained in its interior a semi-soUd,. 
fibrous substance, which occupied the whole cavity and extended even into tlie kidney. 

4. In some cases I found the membranes of the intestines or guts, but especially 
those of the jejunum or small intestine of the coecum and colon or larger intestines,, 
and also of the rectum in a more or less inflamed and degenerated condition. In two 
cases a whole convolution of the jejunum had united to an almost solid bunch. On 
opening the latter I found in each case all three membranes, but particularly the exter- 
nal or serous membrane and the internal or mucous membrane, very much swelled 
and degenerated, the passage nearly closed, and in a small cavity in the center of the 
bunch one or two large round worms (ecchinorhynchus gigas) imt)edded. In another 
case I found, besides other morbid changes, a Ibw round worms in the stomach and in 
the mucous membrane of the guts or intestines a large number of callous scars, sucb 
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<is are usually left behind where the gigantic ecchinorhynchus or hook-headed worm 
has been fastening itself. These three cases just mentioned are the only ones in which 
I have found any entozoa or worms in the digestive canal. 

5. In almost every case I found larger or smaller portions of the peritoneum or 
serous membrane, which lines the inner surface of the walls of the abdominal cavity 
and the external surface of nearly every intestine, swelled and more or less inflamed, 
■and morbidly changed. In some cases even a coalescence between parts of the intes- 
tines, especially jejunum and rectum, and the walls of the abdominal cavity had been 
-effected. In one case a pare of the jejunum had become firmly united to the lower 
border of the right lobe of the liver, and in another the whole rectum adhered so 'firmly 
to the upper wall of the pelvis and of the posterior part of the abdominal cavity, that 
it required the use of a knife to effiect a separation. 

6. I found, in every animal that had been affected with the gastric-rheumatic form 
of the disease, a larger or smaller quantity of straw-colored water or serum, and small 
lumps and fiakes of coagulated fibrine in the abdominal cavity; In some cases the 
<iuantity was quite a large one, and in others the quantity was comparatively smalL 

Those oases must be considered as subordinate forms, in which either one of the 
principal forms— the catarrhal-rheumatic and gastric-rheumatic— is essentially modified 
•by being complicated with an affection of the brain and its membranes, or ^/rith a seri- 
ous disorder of the lymphatic system. Hence, two subordinate forms have to be 
added. 

Ill— THE CBRBBRO-RHEUMATIC FORM. 

The same though always blended with and in a certain degree subordinate to 
•one of the two principal forms, has been observed in a large number of sick animals. 
The latter, besides exhibiting all the symptoms of one or another of the principal 
^catarrhal- rheumatic or billlous-rheumatic) forms, show also plain indications of a mor- 
bid affection of the brain. These indications consist principally in partial or perfect 
blindness, a very staggering gait, and aimless movements in general. 

On opening the skull I found invariably more or less swelling in the membranes 
enveloping the brain, a larger or smaller quantity of serum deposited inside of the 
bard' membrane (dura mater), the substance of the brain more or less eoftened, and 
the small cavities or ventricles of the latter organ filled with serum. The other mor- 
bid changes found at the post-mortem examinations are the same that have been 
<)escribed under the head of their respective form.- 

IV— THB LYMPHATIC-RHKUMATIC FORM. 

The same, too, *has been observed quite often, but always as a complication 
of one of the principal forms, described under 1 and 2. The whole morbid process 
presents a somewhat scrofulous character. The lymphatic system is plainly afflected; 
tumors and ulcers showing a scrofulous character, are found in various parts of the 
body, but especially on the gums. Hence there can be no doubt that such cases, 
although complicated and blended Invariably to such an extent with one or another of 
the main or principal forms as to make it Impossible to draw distinct lines, have to be 
looked upon as a subordinate form with a lymphatic character. 

I have been informed repeatedly by reliable persons, that in some of the sick ani- 
mals cutaneous eruptions have constituted one of the most conspicuous symptoms of 
the disease. If this is a fact, it is possible that yet a fifth, erysipelatous, form has to 
be added. Still, I have had no chance to examine such a patient, notwithstanding that 
1 have seen a large number of sick animals, exceeding, I should judge, 1,000 ; and am, 
therefore, not prepared to decide whether the cutaneou3 eruption is a product of tho 
A B — 4 
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same morbid process which is at the bottom of the other morbid cbangfes, or whether 
the same is an independent disease, and merely an accidental complication. 

It is probably not necessary to mention that all the morbid changes which have 
been described as the products or attendants of a certain form, are but seldom found 
as a total in one and the same animal^ as one or more of them are usually missing or 
but little developed. Neither will it be essential to state that even the two principal 
forms of epizootic Influenza of swine — leaving the subordinate forms out of considera- 
tion—are scarcely ever observed entirely independent of each other, or without beUig 
complicated in the least with any other form ; that, on the contrary, the gastric-rheu* 
matic and the catarrhal-rheumatic are, in many instances, blended and complicated 
with each other to such an extent as to make it impossible to decide which one has to- 
be considered as the most predominating. In such cases the symptoms, too, are blended 
with each other, and morbid changes, frequently of equal importance, are found in both 
large cavities in the chest and in the abdomen. These facts are easily understood by 
any one who is at all familiar with pathology and with morbid anatomy. The main or 
fundamental character of epizootic influenza of swine is always rheumatic, and the 
principal seat is in the system of the serous membranes, abounding in every large 
cavity of the animal body. Serous membranes not only line the interior of those- 
cavlties, but constitute also the external coat of nearly every internal organ. Hence it 
is but natural that such a disease should localize in many different parts of the animal 
organism, to produce, in consequence, different morbid symptoms, and to cause different 
forms of disease. It is true, in some cases the disease exhibits a prevailing catarrhal 
character, but if it is taken into consideration that the causes of rheumatic affections 
and of catarrhal diseases are often essentially the same, and that the seat or character 
ol a disorder depend frequently upon an Individual predisposition of the animal, a far- 
ther explanation will not be needed. 

TH£ CAUSES. 

To ascertain the causes has been my principal object It was, therefore, necessary 
to observe a large number of cases, and to investigate the disease in different localities. 
This I have done, and have come to the conclusion that some of the causes— and I 
think I am not mistaken if I say the most Important ones— are of such a nature as U> 
admit removal, notwithstanding that they are diverse and numerous, and have their 
source, to a certain extent, in the manner of farming and stock-raising customary in 
the West Although I will not deny the possibility of an existence of certain agencies 
of a so-called cosmic or telluric character calculated to act as a cause or to contribute 
in producing the disease, I must confess I have not been able to discover anything in 
the whole morbid process, nor any morbid change that cannot be the product of those 
noxious influences which I consider as the main, if not exclusive, causes of the disease, 
and which, in my opinion, are well able to produce every one of those morbid changes 
which I had an opportunity to observe. Those injurious influences, or agencies, which 
I am obliged to consider as the principal causes, act in different ways, and, for a better 
survey, may be divided in two classes. 

As belonging to the first class, I look upon everything that is apt to cause an inter- 
ruption of the perspiration, and in the second class I place all such noxious influences 
4IS are able to interfere directly with the process of respiration, and all such foreign 
substances as enter the respiratory passages, and cause thereby congestion and inflam* 
mation of the respiratory mucous membranes and of the tissue of the ;iung8. There 
are, also, as I have already mentioned, some other minor causes or agenda which con- 
tribute, in one case more, in another less, to the development of the disease, or whidi 
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are able to cause the character of the same to more typhoid. These I will discuss under 
the head of aggravating or auxiliary causes, after I shall have disposed of the main or 
principal causes. 

1. Injurious influences which act as a cause of the disease, by producing an inter- 
ruption or partial cessation of the perspiration. These influences are numerous, and 
of much greater importance than one, who looks at them superficially, may be inclined 
to suppose. The skin of an animal is a very important organ ; it not only serves as a 
protecting tegument, but has also other vital cfiic«s which are scarcely of less conse- 
quence to the welfare of the aninjial organism than those of the lungs. The sicin dis- 
eharges, through its pores, a large amount of wasted material, gaseous and fluid, 
and absorbs aeriform and fluid substances from the outside world. Consequently 
it may be looked upon as an organ whose duty it is to supplement the functions 
of several other organs, but especially those of the lungs and of the kidneys. To 
ascertain the efibcts of a total interruption of the functions of the skin upon 
the animal organism, interesting experiments have been made by Bouley, Magendie, 
Gerlach and others. A complete interruption was brought about by covering 
the skin of various animals with an air-tight coat of varnish, grease or tar, 
and the results, according to Oerlach, have been as follows: ^^Accelerated 
pulsation, extraordinary fullness of the arteries till an increased discharge of urine 
made its appearance, somewhat accelerated breathing, trembling of the whole body, 
rapid emaciation, great debility, augmented secretion of an albuminous urine, which 
contained also some of the coloring matter of gall (bllifulvln and biliverdin), and a 
decrease of the animal temperature. The latter, however, became not very conspicuous 
before the animal had become emaciated and was near dying. The animals (horses) so 
treated died in three to ten days." Pigs coated all over with grease, for the purpose 
of killing lice, died within a week, and showed the same symptoms. 

The office of the skin, at least as far as the processes of elimination and absorption 
are concerned, bears also a very close relation to the functions of the diverse serous and 
mucous membranes. It is true, if the skin is disqualified to perform its allotted duties, 
or if the latter are interrupted by some means, the same will partially be performed, 
but partially only, by those organs named— the lungs and the kidneys— which, in such 
a case, will make extraordinary efforts to maintain the equilibrium in the organic 
change of material, as indispensable to the preservation of health. Still, as I have 
•aid, these organs, in addition to their own duties, can only partLilly perform the 
functions of the skin ; certain parts of the wasted material, constantly produced, will 
not be discharged, but will remain in the organism. The lungs, the kidneys, the serous 
and the mucous membranes, if I may use the expression, will be overburdened, and 
the consequence will be that just those organs will be the first ones that t>ecome dis- 
eased, or that will have to suflier from over-exertion and firom the injurious efiects 
necessarily produced by a retention of wasted material in the organism, and by a con- 
stant loss of organic compounds that cannot be spared. That such a loss is taking 
place, if the perspiration is interrupted, has been proved by the experiments of Prof. 
Gerlach, which show that the urine in such a case carries off* albumen. Further, that 
such an interruption must necessarily produce a disturbance in the circulation of the 
blood, which results in an extraordinary flow of blood to those organs — ^lungs, kidneys, 
etc — ^burdened with increased functions, and constitutes in that way a cause of con- 
gestion and subsequent inflammation, is too evident to need any further explanation. 
At any rate, these fkcts will be very plain to any one who has ever suffered from a 
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or in other words, the skin can be disqualified to perform its functions by several 
means ; for instance, by a disturbance or partial interruption of the circulation of the 
blood in its capillary vessels, by congestion, inflammation or degeneration of its tissue, 
or of a part of its tissue, by a closing of its pores by mechanical means, etc. This 
granted, it remains to ascertain if those hogs and pigs which have been, or which are 
yet, affected with the epizootic influenza of swine (erroneously hog-cholera), have been 
subjected to one or more of those just named influences or agencies able to cause an 
interruption or partial cessation of the perspiration. Taking the facts justlw they have 
presented themselves, that question must be answered in the afiirmative. My investl- 
gafions and my inquiries have convinced me that in all those hogs or pigs which have 
suffered from, or died of, that disease, one or more of those influences or agencies have 
been at work, as I shall try to show. 

1. All animals affected with that disease— at any rate all those which I have 
seen, and I have seen a very large number— were exceedingly lousy. Lice irritate the 
skin, keeping it in a semi-inflamed conditioVi, cause swelling, and finally a gradual 
degeneration of its external layer, and constitute therefore, l>eyond a doubt, a cause 
disturbing to some extent the normal perspiration. 

2. All the hogs and pigs which have contracted the disease, have been exposed, 
night and day, to all the sudden changes of temperature and weather so ft^quent in 
our western States. Some of the animals have been kept in small, wet, and dirty yards 
or inclosures, without a roof to protect them ; they had to suffer during the day from 
the rays of the sun, and from the heat which naturally accumulates In a small space or 
lot walled in by a tight fence, and is constantly increased by the decomposition of wet 
manure and other organic substances. During the night the same animals were exposed 
to the chilling infiuence of the cold night air, and the frequently very heavy dews, not 
to mention the effects of severe rains and thunder storm's. Further, after each heavy 
rain, the animals thus kept had a chance to get their whole boay covered with mud, 
and the pores of their skin thoroughly closed, but an opportunity to get rid of the 
dirt by taking a bath In clean water, was never given. Such Influences, evidently, are 
very apt to cause Irregularities In the circulation of the blood li\ the capillary vessels of 
the skin, and, in consequence, an interruption of the perspiration. Other animals have 
been kept in comparatively large herds and have been allowed to run at large in a barn- 
yard, in a so-called hog lot, in the woods, etc. These, too, were exposed more or less to 
the burning rays of the sun during the day, but during the night, the same, in most 
cases, found shelter under a corn crib, under an old stable, or an old barn, or, at any 
rate, in the closest or dirtiest places, where they lacked room, and where they often 
crowded on top of each other when retiring to sleep. As a consequence, the animals 
became heated, and perspiring, but took cold and became chilled when they rose in the 
morning from this common lair. A sudden cooling, however, or a sudden reduction of 
the temperature of the surface of the body, Is apt to effect a contraction of the capil- 
lary vessels of the skin ; hence, a diminished supply of blood, and, in consequence, a 
decrease or partial interruption of the functions of the skin. The animals, thus sud- ' 
denly cooled by the cool morning air and the wet dew, become, in the course of the 
forenoon, again exposed to the rays of the sun and the heat of the day, which induce 
them to go to the first best pool of water— if one was accessible— to take a bath. This is 
all right and well enough, because In the summer a hog shouli have access to water, and 
an opportunity to take a bath as often as It desires. In all those places, however, in 
which the disease has made its appearance, I have found the water to which the hogt 
had access almost invariably so shallow, and of such a limited quantity, that the bath- 
ing and wallowing of one or of a few animals was sufficient to convert the same into a 
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Sticky, semi-fluid mud. Consequently, if the herd was a large one, only a few animals— 
and these invariably the stronger and most active ones — had now and then a chance to 
find dean water, and to reap real benefit from taking a bath. All others, but especially 
the younger and smaller animals (shoats), were compelled to wait till the first comers 
were through with their bathing, and had changed the water to mud ; the former, 
therefore, had scarcely ever an opportunity to clean themselves from the mud of the 
preceding day, and to open the pores of their skin by taking a bath in clean water. If 
they wish to take a little cooling, they have to be satisfied with taking a mud bath, and 
as every new bath is a mud bath again, the pores of the skin, as a consequence, instead 
of being opened, will become closed more and more effectually from day to day, till 
finally the perspiration will be thoroughly interrupted, and the result, disease, will 
make its appearance. It is different if the herd is a small one, for then nearly every 
animal will have sometimes a chance to open the pores of its skin by a bath in tolerably 
clean water, and the perspiration will not be seriously interrupted. That these direc- 
tions must be correct can be proved by my observations, which show that in every 
large herd nearly all the younger and weaker animals (shoats) have become a prey to 
the disease, while the larger and stronger, or most active animals, which are usually 
the first ones to go to the water in the morning, when the same is yet tolerably clean, 
and which usually secure at night the best places in the common lair, have either 
remained exempted or have had the disease in a milder form and have m(>stly re- 
covered. Finally, small herds have either suffered fewer losses, have been less severely 
attacked, or have remained exempted altogether. 

The injurious effects upon the system of the animal, produced by the filthy and 
muddy condition of the water, which the animals so situated ; have been compelled to 
drink, will be explained afterwards. 

3. Agencies which interfere directly with the process of breathing, and foreign sub' 
stances which enter the respiratory passages. These, too, as already indicated, are of a 
different character. When I first commenced my investigation, it struck me that all 
those swine— pigs, shoats and grown hogs of every age and description— which run at 
large in the streets and thoroughfares of Kansas City, Westport, Independence, Lex- 
ington and other places, and lead the most independent life possible, but do not con- 
gregate, go home in the evening, and. belong to parties who own but one, two, or 
may be three animals, as also all those swine which are kept by themselves, either one 
by one or only a few together, and, finally, all those which are kept in compamtively 
small herds In pastures, orchards or woods, coated everywhere with grass, and per- 
fectly destitute of dusty, bare ground, and of old manure heaps, are, remain, and have 
been; with rare exceptions, perfectly healthy. I say with rare exceptions, for it has 
been reported to me that a few of those swine running at large in the streets have died; 
but I have not been able to ascertain with certainty the causes of their death. On the 
other hand, all those animals which have been kept in yards, pastures or fields, etc, 
which consist, partially or wholly, of bare, dusty ground, or which contain heaps and 
accumulations of old manure, have suffered, and are suffering, severely, and the more 
so the larger the herd, and the worse the dust of soil and manure. In large herds, 
composed of one hundred head or more, the mortality has been as high as from seventy 
to ninety per cent ; in smaller herds the same has been from twenty-five to sixty per 
cent, and where only a few animals have been kept together, where, consequently, 
each animal was only compelled to inhale the dust kicked up by itself, and, occasion- 
ally, by one or two others, the mortality has been very low, has seldom exceeded ten 
per cent, or no fatal cases have occurred at alL Further, in all those cases in which 
the hogs or pigs have been compelled to inhale with each breath a large quantity of 
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soil and manure, ground to a fine powder by the rays of the 8un and by heat, rain, 
wind, tramping and rooting, all the post mortem examinations^and I have made a 
large number during the last four weeks — have revealed, as principal morbid changes, 
a morbid affection of the eyes, inflammation of the respiratory passages (throat, wind- 
pipe, bronchial tubes), hepatization of the lungs in various stages of development, 
and, in some cases, even some tubercles, or a few small abscesses in the pulmonal tis- 
sue, while the serous membrane (pulmonal and costal pleura, pericardium and perito- 
neum,) presented themselves in a comparatively healthy condition, except in those 
cases in which the causes described under 1 had acted together with those under dis- 
cussion. 

If these facts Just related are duly taken into consideration, scarcely any doubt 
can remain as to the constant inhalation of powdered soil and manure constituting 
one of the principal causes of the epizootic influenza of swlue. 

As another noxious influence, infuring the organs of respiration, may be consid- 
ered the effluvia emanating from old, decomposing manure heaps, or farm accumula- 
tions of filth and dirt In pig-stys or hog-yards, but as these are only of subordinate 
importance, I do not deem It necessary to enter into further details. 

4. The auxiliary or agffravatingy and predispoaing causes. As such I have to con- 
sider all those injurious agencies or noxous influences, which are calculated to promote 
or to develop the typhoid character of the disease, to weaken the constitution of the ani- 
mal, or to produce a predisposition. As belonging to this class ( have to mention first, 
as having a very injurious effect upon the animal system, an Impure, foul or filthy con- 
dition of the water for drinking : and, secondly, the filth and manure which the ani- 
mals are obliged to consume with their food. On most farms the swine are fed with 
com In the ear, which, on a great many tarms, Is thrown to them with great careless- 
ness in the very filthiest and dirtiest places, so that scarcely a kernel of corn can be 
picked up free from dirt or manure. That such a wholesale consumption of dirt and 
excrements must finally undermine the constitution of even the healthiest and most 
vigorous animal, and must give to any disease that' may happen to effect the same a 
typhoid character, is too evident to need much explanation. 

Another, though not quite so general cause, may be found In the following : In 
several places, especially in western Missouri, the corn of last year has not fully 
matured, was rather soft when put in the corn cribs, and as the climate Is usually a dry 
one, the corn cribs on most farms are rather wide. The com crop of last year was a 
large one, and, as a consequence, the com in the lower parts of the large cribs, and in 
the center of the same, became heated and mouldy, in other places—on some farms at 
least— the corn cribs are without a roof, and the grain so housed, or not housed at all, 
became spoiled and mouldy In the spring by the Influence of sunshine and rain. Such 
ndouldy corn, nobody will deny, does not constitute healthful food, but weakens the 
organism, promotes disease, and tends to give any disease a decidedly typhoid char- 
acter. 

Finally, I wish to say a few words in regard to a hygienic mistake committed on 
almost every farm In the west I refer to the practice of feeding the swine almost 
exclusively with corn, a practice which certainly is not calculated to produce healthy 
and vigorous animals, but which necessarily must result, as I shall try to show, in 
weakening the organism, and In creating a predisposition to disease. Ho«r much or 
how little this practice has contributed In producing the now prevailing epizootic influ- 
enza of swine I am not prepared to decide. I have, however, reasons to suppose that 
this practice has not been without Influence. The organism of a domestic animal is 
composed of about flfteen to twenty elements, or undecomposable constttuents of mat- 
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ter, united to uumerous or^oic compounds. A constant change of matter is taking 
place, and a part of these elements in form of organic compounds, is constantly wasted 
jtnd carried off by the various processes of secretion and excretion. The organism, 
therefore, in order to remain healthy, and to maintain its normal composition must 
receive, from time to time, an adequate supply of those elements, contained in suitable 
or digestible organic compounds, so as to cover the continual loss, and, if the animal 
is young, to produce growth and development. The simplest way to introduce these 
elements into the animal organism is to give food which cental as them in nearly the 
right proportions. A lew of these elements, besides hydrogen and oxygen, are f ome- 
times, ill the form of suitable compounds, contained in limited, though very seldom 
«ufl9cient, quantities in the water for drinl^ing ; for instance, calcium in the form of 
lime, iron, etc One important element— oxygen— enters the organism also in large 
quantities through the lungs and through the slsin, but all others have to be introduced 
wholly, or almost wholly, in the form of food. Almost all Idnds of food, however, 
milk, perhaps, excepted, lack some important elements in their composition, contain 
others in insufficient quantities, and still others in a greater abundance than required. 
Therefore, if such a kind of food is given exclusively— corn, for instance— which is 
destitute of some of the mineral elements, and contains only an insufficient quantity of 
nitrogenous compounds, which are of so great an importance in the animal organiza- 
tion, irregularities and disorders in the exercise of the various functions, and imperfect 
development of certain parts and organs, will be the unavoidable results. 

One may ask, if the causes of the disease are of such an ordinary character, how 
can it be possible that it has become such an extensive epizooty ? The answer is not 
very difficult, and an explanation is easily given. At first, notwithstanding the most 
diligent search and patient inquiry, I have not been able to discover any injurious 
Influences or agencies of a general character besides those enumerated, which, possibly 
might have acted as a cause. Secondly, the treatment or the keeping of the swine is 
essentially everywhere the same in all the Western States. The causes mentioned are, 
therefore, of a sufficiently universal diaracter to produce an epizootic disease. 
Our western farmer, as a general rule, careless enough, if possible, in his treatment 
and care of his horses and cattle, usually thinks a hog is only a ^'hog;^* can get along 
with ''^Aoggiah** treatment, delights in nastiness, filth and dirt ofiiny description; 
does not need a dry, comfortable and clean resting place during the night, nor clean 
and fresh water for drinking and baching ; nor shade and shelter against the burning 
rays of a western sun, against the cold dews of the morning, or the sudden changes 
of weather and temperature in general. 

Somebody may object, and may say, if the principal causes of the disease have their 
source in the manner in which the swine are raised and provided for, which does not 
differ essentially from what has been since the country was first settled, how then does 
it happen, or how can it be explained, that the disease did make its appearance as an 
epizooty only a few years ago, and not immediately among the swine of the first set- 
tlers, or while the country was yet new, and is now increasing in violence from year 
to year? This question is not difficult to answer. While the country was new, pig 
atys, hog-yards, hog lots or pastures, and the places which contained the water for 
drinking and bathing were not yet contaminated and impregnated to such an extent as 
they are now with filth and excrements ; bare and dusty ground was less abundant, 
and the numl)er of swine kepi together on one place, as a general rule, was a great deal 
smaller. The disease will increase in malignancy and spread in the same proportion 
In which dung and dirt are allowed to accumulate, and in which the size of the herds 
is increased. 
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A great many farmers believe, nay, hold themselves convinced, that thd epizootic 
inflaenza of swine is a contagious disease ; and they have kindly furnished me fact» 
which, I admit, point very strongly that way. To tell the truth I am not yet prepared 
to decide that question, because such a decision requires numerous experiments, and 
these I have not been able to make. Still, I am inclined to think the epizootic charac- 
ter, or the fearful spreading of the disease, can be explained satisfactorily without the 
existence of a contagion. The fact that the hogs and pigs running at large in the 
streets of the cities, with a few exceptions, are healthy, and remain exempted from> 
the disease, goes far to show that the latter is not communicated by a contagion, as 
animals leading such a vagabond life are, as a general rule, much more exposed to the 
influence of contagions than any others. 

DURATION OF THE MORBID PROCESS. 

In some cases the disease has had a fatal termination within Jtwo da^^s after the 
first plain symptoms of sickness have made their appearance, and a few cases have 
been reported to me, in which the animals have died within six or twelve hours ; but I 
am inclined to think the first symptoms *have escaped observation -a very common 
occuri'enoe in diseases of swine. The average duration of the disease may be set down 
as from five to fifteen days. Still some animals have been sick f^om three to six 
weeks, but most of them have recovered, and then a part of that time belongs to the 
stage of convalesence. Or if the patients have died, the duration of the disease has- 
been protracted by relapses. 

PREVENTION. 

The measures of prevention consist in removing the cautcs as enumerated above. 
If this is done, no other special treatment will be required to ward off the disease, aud 
no medicines will be needed. To give medicine to a healthy animal is, under all cir- 
cumstances, a bad practice, fraught with injury, and should not be done, unless It is 
intended to destroy iDfurious infiuences. To use medicine for the purpose of strength- 
ening the constitution of an animal is simply folly, as just the opposite will be the 
result. But to the point : I am confident the epizootic influenza of swine, or the dis- 
ease improperly called hog-cholera, will cease to make Its appearance, or, at any rate^ 
will become a very rare occurrc noe, and will lose Its epizootic character, If first, every 
large herd of swine Is divided Into several small herds or lot«, each containing about 
three or four animals ; if, secondly, each lot Is provided with a comfortable pen or 
place to sleep In, which Is free from filth, dust and manure, Is well ventilated and pro- 
vided with a good roof; If, thirdly, every hog or pig has access, several times a day, or 
as often as temperature, weather and circumstances require, to fresh and clean water 
for drinking and bathing, either in a large trough or in a brook, creek or streamlet; 
if, fourthly, no filth, manure or dirt Is allowed to accumulate in any of the stys, jards^ 
hog-lots, or pastures. In which the hogs or pigs are kept^ and if, finally, hogs and 
pigs receive always a suitable variety of sound and healthy food, which Is not soiled 
with dirt or manure. I know very well some farmers will be dissatisfied with my 
advice, and would have preferred to be sent to the drug store for medicines. Others, 
will think to comply with my prescription will be too much trouble altogether, and 
some of them may say : *' If we cannot keep our hogs any more In the old ^ hoggish ^ 
fashion, but must treat them like animals ought to be treated, we prefer to keep no- 
hogs at all." Very well. If they do not keep any hogs they certainly will not lose any, 
and their neighbors, who continue to raise swine, and take proper care of them, will- 
be the gainers In a two-fold respect. At first they will reap the benefit from the scarci- 
ty of hogs thus produced, and, secondly, they will be amply repaid by their swine for 
the care bestowed upon them. At any rate. It will pay much better for any one ta 
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raise, for instance, fifty hogs, to keep tliem well in every respect, to lose none, and to 
develop them to first class animals (so-called Philadelphia hogs,) than to raise 100 or 
200 head, to keep them ** hoggish,'* to lose from fifty to seventy per cent., and to pro- 
duce animals that figure as ^^ scallawags *' in the market reports. Moreover, the amount 
of food that is needed to produce 200 pounds of inferior, and frequently unhealthy^ 
pork — if the pig is kept on a manure heap in the barn yard, or in a nasty hog-lot, and 
in the old, common and careless fashion— will easily produce 300 pounds of good, 
healthy and palatable pork, if the keeping of the animal is always in strict accord- 
ance with hygienic laws. It the latter are never violated, epizootic infiuenza of swine, 
I am sure, will not make its appearance ; but if the mode of keeping swine is not 
changed, the disease will increase in frequency and in malignancy from year to year. 
One remark I wish to make in giving my views thus candidly and in plain lan- 
guage to the public, it has been my sole object, not to blame any body, but to tell the 
truth—to point out the way which lias to be pursued if it is desired to get rid or 
the disease, and to show the mistakes that have been committed, not by one farmer, 
nor by a f^w, but by a great many. Therefore, I ask every one who may find that he 
Is guilty of having neglected hia hogs, or of having treated them rather ^' hoggish,'*^ 
to accept what I have said in Just that spirit in which it has been written, and he will 
be the gainer. 

TREATMENT. 
The treatment may be divided in two parts— a hygienic, and a medical treatment 
The former includes a removing of the causes, and is alike in many, or even in most,, 
diseases, of the greatest importance. The sick animal must be separated from the herd, 
and must be provided with a clean, dry, and well-ventilated resting place, which is not 
exposed to drafts of air, and which affords otherwise sufficient protection against heat, 
cold and wet. The same, further, must have, besides, pure air to breathe, clean water 
to drink, and healthy and easily digestible food to eat. If the sick animals are thus 
treated, and the causes promptly removed, a great many sick animals (provided, of 
course, they are not too*far gone) will be saved by a proper medical treatment ; but IT 
these directions are not complied with, even the best medical treatment will be of very 
little avail. As to the use of medicines, I would reccommend to give to each patient at 
the beginning of the disease a good emetic, composed either of powdered white helle- 
bore (vtratrum album) or of tartar emetic in a dose of about one grain for each month 
the sick animal is old, if the same is of fair size, but not exceeding sixteen to twenty 
grains, even if the animal Is fUll-grown or several years old. The emetic is easily 
administered by mixing it with a piece of boiled potato, or, if white hellebore is chosen 
(which I consider as preferable), by sprinkling it on the surface of a email quantity of 
milk. Boiled potato or milk will not be refused by any hog unless the patient is already 
very sick or far gone, and in that case it will be too late to give an emetic After the 
medicine has taken effect the animal will appear to be very sick, and will try to hide 
Itself in a dark comer, but in about two or three hours it will make Its appearance 
again, and will be willing, in most cases at least, to accept a little choice food, for 
instance, a boiled potato, a little milk, etc. At that time it will be advisable to give 
again a small dose of medicine, consisting either of a few grains (two to three, to a full- 
grown animal, and to a pig in proportion), of tartar emetic, or of the same amount of 
calomel, also mixed with a piece of a boiled potato ; or. If appetite should* not have 
returned, mixed with a pinch of flour and a few drops of water, and formed into small 
round pills. A sick hog, I will remark here, should not be drenched with medicines 
under any ch-cumstances, for a drench, given by force, is very apt to pass down the 
windpipe into the lungs as soon as the animal squeals, and f^quently causes instant 
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death. The tartar emetic has to be preferred, if the disease has its priDcipal seat in th« 
respiratory organs, or presents itself in its catarrhal-rheumatic form, and the calomel 
Reserves preference if the gastric, or bilious rheumatic form is prevailing, but especially 
if the liver is seriously affected. Either medicine maybe given in such doses as have 
been mentioned, two or three times a day for several days in suecession, or till a change 
for the better will be plainly visible. It may also be advisable (but particularly if the 
typhoid character of the disease is very manifest) to mix for each hog or pig, now and 
then, a few drops of carbolic acid with the water for drinking, or with the slop. Ani- 
mals that are convalescent and have been reduced very much by the disease, and are 
yet weak, should receive, mixed with their food, small doses of sulphate of iron (cop- 
peras) say from five to twenty griUns, according to age and size, but the use of iron 
must be discontinued if the patient becomes constipated, or if the excrements turn 
black. Those convalescents in which the morbid process has produced considerabla 
hepatization of the lungs will be benefitted by giving them repeatedly small doses 
'(from ten to fifty grains) of purified carbonate of potash, for the purpose of promoting 
the absorption of the exudation deposited in the tissue of the lungs. 

Externally, a good counter irritant, or blister, applied on both sides of the chest, 
and composed of cantharides or Spanish flies and oil (one ounce of the former to four 
ounces of the latter constitutes the proportion), boiled together over a moderate fire 
for half an hour, or in a water bath for one hour, will produce a very beneficial result, 
especially in all those cases in which the serous membranes of the chest constitute the 
principal seat of the morbid process. In most cases one Application will be sufficient, 
provided the oil is thoroughly rubbed in and the disease has not progressed too far. If 
the first application should fail to raise a good blister (swellintriand exudation), a second 
<one may be made the next day. In those cases, however. In which the morbid process 
has made too much head ray, or has wrought too much destruction of tissue to admit 
recovery, the counter-irritant will produce no blister and no swelling whatever, a fact 
which constitutes a valuable prognostic symptom, for it indicates that the vitality of 
the animal is already very low, and that a fUrther treatment will be of no avail. Fon- 
tanels or setons have nearly the same effect as a vesicatory or fly-blister, but act slower, 
are less reliable and may otherwise cause some damage on account of the typhoid 
character of the disease by weakening the constitution of the animal. 

In conclusion, I wish to offer my most sincere thanks to those citizens of th« 
•counties of Jackson, Lafayette and St. Charles, who have made my task a comparatively 
easy one, by showing me much kindness and rendering me considerable assistance. I 
am, however, under special obligations to D L. Hall, Esq., Kansas City ; Judge Lewis* 
^S. Ward, Esq., and Hon. J. B. Womall, Westport; Col. Southern and Joe Bagby, 
Esq., Independence ; Col. McClellan, at Wellington ; Judge Gammon, Mr. Grimes and 
Alf. Hall, Esq., at Lexington ; and Hon. G. W. Kinney, Mr. Selfridge and Mr. Orr, at 
Foristell, St. Charles county ; for all these gentlemen have shown me special favors, 
and have done everything in their power to assist me in my investigation. 
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THE DAIRY INTEREST IN MISSOURI. 



BY EDWIN DOUGLASS, PKVBLY, JEFFERSON COUNTY. 



Of all the products of the farm, that of the dairy is by far the largest. This may 
«eem a rash statement to some, bat is, nevertheless, true. Not even the hay crop 
^aals chat of the dairy. The total annaal product of butter, cheese and milk in the 
United States is estimated at $600,000,000. Of this amount the State of New York pro- 
duces one-third. No idea has been more commonly entertained than that good butter 
and cheese could not be made in the West, and that New York, Vermont and certain 
other small sections of the East had a perpetual monopoly of the dairy business. When 
we consider the vast value of the product, the importance of the dairy interest to the 
West and South cannot be over-estimated ; and while farmers have been complaining 
so much of hard times and the difficulty of making both ends meet, it is strange that 
more attention has not been paid to thi£ most lucrative branch of farming. But so 
flrmly has the idea been impressed, for years, that an article good enough to command 
•a remunerative price cannot be made outside of certain favored sections, that its cor- 
rectness seems to be unquestioned. To show the fallacy of the idea as regards butter- 
making, at least to give a few general principles and rules, which, if intelligently and 
faithfully followed, will insure the making of a good article, will be the aim of this 
paper. 

In this connection we will say that success Is not confined to butter-making, but 
that cheese also can be successfully produced ; the space allowed us for this article, 
however, will confine us to the consideration of the first only. 

Various have been the reasons described why good butter could not be made in the 
West and South: climate, water, the inadaptibility of the soil, etc., the universally 
4niserable article found upon the table in these sections, or its total absence, naturally 
has so confirmed the belief that nature has placed some insurmountable obstacle in 
the way, that we find ourselves giving the reasons why a choice article cannot be made 
without even questioning the fact However, in the last few years the belief that a 
^* gilt-edge " article could not be made in the West, has received a .rude shodc by the 
wonderful improvement in certain sections. To-day, as fine butter is made in northern 
Illinois and southern Wisconsin as anywhere in the country. True, the average pro- 
duct is not equal to that of New York in quality ; but here and there is founi a dairy- 
man who makes an article second to none of the New York makers. Every year their 
number is increasing. When we ask what is the reason of this change, we are told that 
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the Bock River country is very similar to the dairy sections of the Ew&t, It bus certain 
peculiar features which, wherever possessed, we will find good butter, and where 
absentk poor. It is strange that fifteen years ago, when the butter made there was 
universally poor, these requisites were supposed not to exist, just as they are now sup- 
posed not to in other parts of the West. 

After many years oi experience in the wholesale butter and cheese trade in the city 
of St. Louis — having originally been engaged in the same business in New York, and 
for years procuring our total supply from the East ; after having seen the West so im- 
prove as to furnish our market with its total supply, not even the finest grades being 
any longer brought from the East ; after having made the manufacture of the best 
butter our study for years ; after a long acquaintance with a large numt>er of the best 
didrymon in the country, many of whom in the West have been our pupils, and who 
now market their product in eastern cities at top prices, and one of whom carried oflT 
the first prize at the Centennial over his eastern competitors, and, finally, after three 
years* practical experience in conducting a dairy farm in Missouri, we have no hesita- 
tion in declaring that the very best of butter can be made in any State in the West, 
and that even in the southern States an excellent article can be made, far superior to* 
that which they generally procure from the northern States. We have no hesitation 
in saying tliat the only reason the make is generally so poor is owing to the ignorance 
of farmers as to the proper methods, or their want of ambition and industry to follow 
them. 

The cause of the great improvement in butter-making in northern Illinois and 
Wisconsin is the fact that many eastern dairy farmers have settled there, who were 
skillful butter-makers. They would not accept the statement that the best butter could 
not be made there. They promptly plowed up the wild western grasses, and sowed 
the best pasture virietles. Procuring proper feed for their cows, and then applying the 
same skill and care that they had formerly used in the manufacture, they found them- 
selves making as good an article as they ever had done East It soon became known 
and appreciated, and they got good pric^, while their neighbors were receiving only 
ten on twelve cents per pound. The latter have profited by their example, and to-day 
we see, as the result, this section fUmishing all our western cities with their total 
supply, which was formerly drawn from the East. To their skill alone is f'ue their 
success, and not to their location. This same skill will succeed just as well in Missouri 
or elsewhere. The localities are few where good butter cannot be made, if one knows 
how and wishes to do it. 

In the following rules and requirements, necessary to be strictly complied with, 
we cannot indicate the best method to overcome the obstacles in the way of complying 
with each one ; so many varying conditions will occur that many things must be left 
to the judgment and ingenuity of the maker. To those who desire more full and 
explicit instructions, we recommend Flint's Work on Grasses, and Professor L. B. 
Arnold's Work on Dairying. 

First, for the production of good butter it is necessary to have good cows. The 
quality of butter is much affected by the quality of the cows, still, most sound, healthy 
animals will make excellent butter if all the other conditions are complied with. But 
the very beat butter* cannot be made from cows that give thin, blue milk, that yields 
only a small quantity of thin, light colored cream ; such milk will make butter light 
colored and wanting in that fiimness, fine grain and waxy texture which is characteristic 
of the best kind. But far greater than the difference in quality of butter from different 
cows, Is the difference in the quantity they will yield. For success, then, in makings 
dairying ;)oy, as well as in making a fine quality of butter, the selection of cows is most 
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important. In Missouri, and most sections of the West and South, a good dairy cow is 
almost an imposFible thin^i^ to find. In New York State the average mal^e is 125 pounds 
of butter.a year for each cow ; in Missouri it is not near that, yet we cannot loolc for 
success in one who does not have cows that will make more than 125 pounds for the 
year, for he who does not pay more attention to the kind of cows he has than that, will 
be wanting: in many other particulars. When we state that there can be found in New 
York dairies whose average is over 400 pounds a year per cow, it can be seen what a 
difference it must make in profit It costs no more to keep a good butter cow than it 
docs a poor one. The best way to select butter cows is by actual trial. Every dairy- 
man should test each cow ; if she does not come up to a certain standard, which should 
be as high as he thinks it practicable for him to attain, and never under 200 pounds per 
annum, he should get rid of her. 

Our own observation and experience is that the Jersey or Alderney cow is the most 
profitable to keep for butter making. No race of cows can equal her in the annual pro- 
duct of butter, while for quality she stands unrivalled. All of the dairymen in the 
Eastern States who are especially renowned for the quality of their butter, and whose 
product commands those almost fabulous prices, ranging from 75 cents to $1.25 a pound 
the year round, use Jerseys exclusively. The following are some of the advantages 
possessed by this na-e : Their milk and cream is much yellower than that of any other 
bree<1, enabling the dairymen, with good feed, to make a rich yellow butter, even in 
mid-winter. The globules of cream are much larger than those of any other breed, 
hence the cream rises much more rapidly and the milk does not need to be set so long. 
The envelopes of the cream globules are more tender, and hence the operation of 
churning is shorter and easier. This, and the large size of the globules, gives that 
exceeding firmness and waxy texture, such as no other butter has. 

As to qnanUty of butter, numerous instances of large yields from certain animals 
can he given among nearly all breeds of cattle. Our belief, from our own experience, is 
that the average of the Jersey race is much larger than that of any other breed. This 
opinion seems to be gaining ground very rapidly among the most successful Eastern 
butter makers. During the last few years the demand for Jerseys has increased very 
much among them, until the larger proportion have at least a number of grades and a 
Jersey bull, and nearly all are anxious to get as much Jersey blood as possible, as fast 
as their means will allow. 

As an example of what specimen Jerseys have done, we will mention only the well 
known instance of Mr. Motley's cow. Flora. This cow, after dropping her third calf, 
made, en ordinary keep, 511 pounds and two ounces of butter in a year. The largest 
yield in one week was fourteen pounds, the smallest six pounds. Instead of giving 
more instances of the yield of celebrated cows, we will give our own experience, which 
may be more satisfactory. During the past twenty-iour months, our herd, which has 
increased gradually in numbers from about twenty-five to forty-five milking animals, 
fUU half of which are native cows, has at no time fallen as low in yield as one-half 
pound of butter each per day. In this estimate we count all animals that ever gave 
milk. There has always been in the herd a number of young heifers and farrow and 
dry cows. Estimating the average at only one-half pound per head a day, would give 
182) pounds of butter for each cow per year. But most all of the year our herd has 
made far over this amount, and some of the time over one pound each a day; hence it 
can be seen that the yield of the herd is far above 200 pounds each per annuuL If we 
allow for the milk consumed by the calves— all the full blood and grade cow-calves being 
raised ; also, if we count each heifer as one-half a cow, as is customary in making such 
estimates, and allow for quite a number of farrow cows which have been held over so 
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as to drop their calves In the £Edl for winter cows, we think the yield for matnre cows^ 
all fresh within the year, would amount to over 800 pounds each per year. Again,, 
taicen as it is, the yield would he estimated full low at three-fourths of a pound each per 
day, which would be 278 pounds each a year. Wtiat our exact yield has been we can 
not ^ve, as the herd has been changed so much by sales and purchases. Of one thing 
we are satisfied, namely, that the yield of our Jerseys has been much better than 300- 
pounds per annum ; that the native oows have been a constant load for the Jerseys to 
carry— although the natives are a selected herd and the result of constant weeding. 
We have occasionally churned the Jersey's milk by itself and found them to be maldng 
fur tlie larger share. In the flush of spring and early summer milk, it has taken about 
twenty-two pounds or ten and twenty-three hundredths pounds ol milk to make on« 
pound of butter. During the lall and winter of 1875 and 1876, the amount of milk 
diminishtd at one time to as low as fourteen pounds or less than seven quarts of milk 
to the pound of butter for the mixed herd. The percentage of cream on the Jersey 
milk has ranged from eighteen to forty per cent as extremes. We have made but few 
tests of the exact quantity of butter our individual Jerseys were making. During last 
June, Judging that our cow. Darling, was doing unusually well, we set her milk by 
itself and found her to be making seventeen and three-fourths pounds of butter a week, 
weighed when free from buttermilk and before salting. She was fresh the preceding 
March. Her feed was pasture and six quarts of wheat bran a day. 

Next in order after the Jersey merit as a large butter maker, comes the teuit that 
the cost of her keep is much smaller than that of other cattle. She is small in size, 
while as a general rule those animals which approach her in yield of butter, are large 
in size, and enormous milkers, which make up in quantity what they lack in quality. 
€^eraUy, large milkers are large cows, and their immense bodies must be kept in con- 
dition before anything is given to milk. To keep up a ftill flow of milk in such a cow, 
will require at least double the feed that a Jersey will do well on. This fact has been 
very marked to us while keeping the Jerseys side by side with our best natives and good 
Durhams. Those cows which approach nearest to the Jerseys in yield, require ftdl 
double the feed in winter. Throwing as much hay to the natives as they will eat up 
clean In one day, and the same quantity to the Jerseys at night, we have repeatedly 
found the latter with fully half left. The same has been our experience with feeding 
feeding grain. Fully as noticeable has it been in summer when on pasture. When 
the hot weather of July and August has dried up the pasture, and the heat has become 
so disagreeable to cattle that they will feed only in the cool air of morning an evening, 
we have repeatedly noticed that while a^l shrank in milk, the natives would loose fully 
one half, while the Jerseys would not one quarter of their flow. Again we observe, 
that the Jerseys stand the heat of summer much better than other cattle. Often hava 
we seen the little thin Jersey out in the broad sun quietly feeding, while all the large 
coivs of other kinds were standing in the shade or water, switching flies. At evening 
the latter come up with panting sides and lolling tongues, while the former appear aa 
contented and comfortable as usual. This too has been the experience of all who have 
kept them in the southern States. While the lordly Short-horn almost invariably diea 
under the rigor of their tropical summers, the little Jersey has thrived well. 

In this connection we wish to correct the impression that a Jersey cow is a small 
milker. While not noted so much for an immense flow when fjresh, they hold out extra 
well, seldom going dry over four to six weeks, and many never doing so. Many are 
ft)und giving from 18 to 22 quarts a-day, and when we estimate their yield for a year^ 
but few will equal them. 

To sum up we find that the advantages of a Jersey cow for the dahy are, first, she 



Digitized by 



Google 



PROCEEDINGS OF STATE BOARD OP AGRICULTURE. 6S 

will make the most butter ; second, that butter will be of a superior quality ; third, it 
will co«t much less to keep her; fourth, the milk being bo mucn richer, it will be less^ 
expense to milk, set, skim, chum, etc., in tkct, the whole process of manufkcture be 
cheapened. 

But the great objection to most people will be the cost. We cannot get somethings 
for nothing, as a rule. In New York the market price of a good native cow is $75.00. A 
good cow is one that will make 200 lbs. a year. We know a few small dairies of fifteen 
to twenty native cows, which will average about 800 lbs. to the cow. Such cows, it is 
true, did not cost a large sum. But in every case they are the result of a careful selec* 
Uon and weeding out by old dairymen all their lives. If we add the value of the labor 
and trouble, the loss on numbers of cows bought in that time which were not up to the 
standard, we shall find they have not been so very cheap. We do not believe that an 
offer of $150 00 a head would tempt one of them to sell. But at that price they would 
be well towards a Jersey in cost. But to look at it in another light, suppose our dairy- 
men purchase a number of cows, such as are called good, around him, at a cost of $80 
to $40.00. Suppose they will average 125 lbs. per annum of butter, which is more than 
they probably will do. Suppose now, he purchases a Jersey for $400 00, that will make 
300 lbs. a year. Here is a difference of 175 lbs. in favor of the Jersey, which at 30 cents 
a pound would be $52.50. This difference, with proper care, should continue at least 
10 years. Hence in her life time the Jersey would yield $525.00 worth more butter, or 
$125.00 more than her whole cost over and above the yield of the cheap cow I Hence 
the Jersey would be the most profitable. In this estimate we have placed the figurea 
more to the disadvantage of the Jersey than Justice will warrant, and considered only 
the difference of her yield in quantity. Of course, in making a proper estimate, we 
should consider the difference in the quality of the butter, the difference in the cost of 
Ihe keep, and the value of the calves, which, from the Jersey by a srood bull, would be 
worth $50.00 each, at a low estimate. Allowing 8c. per pound for the superior quality^ 
and $50.00 each for the calves, and $10.00 a year for difference in keep and labor, we 
should have a difference of $117.75, which in three years would pay the additional cost 
of the Jersey. 

We have dwelt thus much upon the advantages of good stock In butter making,, 
because in our experience the greatest difficulty in starting a dairy in Missouri is to get 
good enough butter cows. And it seems to us, that one great reason which tends to 
keep the Missouri farmer from engaging In dairying, is the want of any adequate idea 
of what a good dairy cow is, or what she will produce. In conversation with many of 
them we have time and again been met with unbelief, when mentioning some yield 
which is not at all wonderful. To gather together a first-class herd of butter cows from 
the native stock, is impracticable in this State. If one cannot afford to pur- 
chase a herd of the thoroughbred dairy breeds, nor send to the dairy section of the 
country for some first-class natives, his best plan is to raise a herd by crossing the best 
natives he can get with a Jersey bull. After three or four crosses he will have for all 
interests and purposes, except breeding, a herd as good or nearly so as thoroughbreds. 
Almost any farmer who can go into dairying can manage to get a Jersey bulL And if at 
the same time he can get two or three thorough bred cows, in a few years he ^ ill have, 
with proper care, a fine butter herd. In purchasing a bull, too much attention should 
not be paid to getting a cheap one, but instead to obtain a son of the very best butter 
cow that can be bad. The bull is the foundation of the herd. Unless he is first-class, 
no success can be attained. 

We can give no positive directions how to Judge or select agood butter cow. That 
must come by experience. The only sure guide is actual trial. By welgbUig one days' 
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milk twice a month during the mill(ing season, a fair idea of the quantity of milk can 
be obtained, and four or five trials during this period, showing how many pounds of 
milk are necessary to make a pound of butter, will enable one to Judge accurately 
enough bow much is made. Cows that are inclined to take on flesh and become beefy 
should be especially avoided. The two products are entirely antagonistic The cow 
so often spoken of as the great desideratum of farmers, called the general utility cow, 
one which shall give a large quantity of milk and butter, and yet make fine beef when 
dried off, and whose calves will likewise mature rapidly, is not what the dairymen 
should aim for. Any great degree of perfection in the production of both will never 
be found in the same animaL The dairyman wants as nearly perfect an animal as 
possible for butter or cheese. The additional yield in them will much more than make 
iip for any difference in the value of the calves for veal, and of the cow for beef when 
her milking days are over. 

Next after good cows, it is necessary to have good feed and water. Good feed can 
be had in any moderately good farming section. Good, pure, clean, wholesome water 
<»n be had in most sections, either from streams, springs or wells. Where it cannot 
be hiEul for both man and beast, dairying is impossible, and it is a poor country for any 
one to live in. 

The best of all feed, is grass, but where it is impossible to obtain this in suflacient 
-quantity, or of proper quality, a system of soiling can be successfully adopted. A 
succession of green crops consisting of rye, wheat, oats, clover, fodder, com and roota 
will make excellent feed. Where pasture can be had, a mixture of seeds should be 
sown, varying with the character of the soil, climate, etc. To get a good close sod it 
is necessary to have a number of varieties of grass. In all the best old pastures of the 
cast and the old world, from seventy to eighty varieties of grass will be found to the 
square yard. Nearly all Eastern dairymen practice feeding a little grain when cows 
are on pasture ; and say it pays even in June. For winter feed early cut hay, fodder 
corn, wheat and com, bran, oat, meal, corn meal, oil cake meal and root crops are all 
excellent feed which the dairymen will use in accordance with the facilities he has for 
obtaining them. A variety of feed should always be provided, not using any one 
entirely. Very weedy pasture, wood lots and the ** range,*' and most wild unculti- 
vated grasses are fatal to the best butter. So, too, are musty hay, poor grain, etc. 
Good wholesome feed ; sweet and sound must be used. It is unpardonable to use up the 
half spoilt stuff to feed the butter cow. 

Having good cows and proper feed and water, it becomes next necessary to provide 
good comfortable quarters. Some protection from the blazing sun of mid-summer 
should be had. A good warm barn with clean stalls or stanchions for winter is indls- 
pensible. The cows when in winter quarters should be kept clean with good clean beds 
to lay on. The offal must be promptly removed. No large manure heaps must be 
Allowed to accumulate close to the stables to fill them with foul and loathsome odors. 
Pure air they must have to breathe. In fact, we will say now once for all, that from the 
very beginning, from the cows person, feed, water and quarters, to the very end where 
the completed product is placed in the consumers hand, the most scrupulous cleanliness 
must be observed. Omit this in any particular, and the balance of the labor will be in 
vain. 

The milking should be done regularly, quickly and thoroughly. To be able to do 
this it is necessary to have the good will of the cow. The method so often seen in the 
west, of milking with one hand into a tin cup with the pail set twenty feet off to avoid 
the cows kick, will never do. With kind treatment a cow will not kick. They 
should never be struck, dogged-driven up to milk with full udders on a run or abused 
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an any way. A cow under great excitement, and all heated up with exertion and fear, 
cannot ii^iye good milk. 

Haying now the milk from good cows, well fed and watered, and drawn into clean 
-vesfteld, the work is more than half accomplished. The butter may now be said to be 
in the makers^ hands, and of the very best quality ; there remains but to separate it 
from the balance of the milk and prepare it for market This requires carefulness 
more than anything else, and with it success is sure. 

The first step is setting the milk. This should be done promptly after milking. It 
must be done in a suitable place, A*ee from strong light, and absolutely free from all 
*odor8, however slight, in a pure, dry and cool atmosphere. Two systems are in use, 
shallow and deep-setting. The milk may be set in shallow pans two or three inches 
•deep. At this depth the milk should be kept at about sixty-two degrees. If much 
warmer the quality will be poor and the quantity less. It may be colder without 
ilamage to quality, but all the cream will not rise. It is important in setting shallow 
to keep the temperature unilorm. As soon as the milk begins to turn, it must be 
skimmed. If the milk is allowed to get quite sour before skimming, sour and poor butter 
will be the inevitable result. When the quantity of cream is sufficient it should be 
•churned every day. If not, care must be taken that the cream is kept cool and not 
•allowed to get too sour. Many practice skimming and churning sweet-cream. This 
method undoubtedly will make the sweetest and most delicate flavored butter, but 
should only be praticed where the butter can be marketed immediately and consumed 
at once. Sweet-cream butter will not keep well. The acid must be allowed to work a 
trifle to ripen the cream before churning, to make butter which will keep well. There 
is scarcely a perceptible difference in flavor, and many prefer it, as it has more odor or 
^uquet Where springs or cold water can be had to set the milk in during hot weather, 
they will be found the most convenient ior holdhsg the milk at a proper temperature. 
In setting shallow, it will save much labor to have large pans, one of which hold a 
milking, If the number of cows is too lar^i^e ior this, pans holding forty gallons at 
least can be used. 

Where ice can l>e had in abundance, at a moderate expense, deep-setting may be 
Aised to advantage. The best manner of setting deep is by what is known as Hardin^s 
method of making butter. This consists of setting the milk in an ice-chest, manufac- 
tured by Mr. L. S. Hardin, of Louisville, Kentucky. The milk is strained into cylin- 
drical cans, eight inches in diameter, by twenty inches deep. These cans have a tight 
-cover, and are placed in a chest divided by a shelf into two parts. The milk is placed 
in the lower part, and sufficient ice is put into the upper part to lower the temperature 
to at least torty-nlne degrees ; but a lower one will do no harm. In thirty-six hours 
«ll the cream will have risen. It is then skimmed, and the cream set into a separate can 
ill the chest, or churned at once, as may be desired. If it is not desired to make sweet- 
cream butter, it nyist be allowed to stand in a warm place to get slightly sour. This 
method has many advantages, and will prove a great boon to those who make only a 
small amount of butter, or have no cool springs or wells to furnish water to set milk in 
by the shallow system. The milk is kept excluded from the air and all odors, hence 
no spring-house nor dairy-room is necessary. The chest may be kept almost any where 
it is convenient. In cold weather it may be kept in a warm room, and no Are is needed 
to keep the milk at the proper temperature, so long as the milk is not allowed to freeze. 
The milk is skimmed sweet and can be used for many purposes that sour milk could not 
For all those who do not make enough to go to the expense of a regular dairy building, 
it is a c^eap and most excellent method, and will insure good butter. 
A R— 5 
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There has been much controversy about which method will give the largest yield. 
The truth is, that all the butter can be got by either, if set under the proper conditions. 
When milk is cooling, the cream globules do not cool, and contract as rapidly as the 
balance of the milk. They are, therefore, during that time, lighter than usual, and rise 
much fkster. When set in deep cans, in a place of low temperature, the milk is a long 
time cooling, and the cream having the advantage of rising more rapidly than usual, for 
a long period, thus overcomes the increased depth ; but if milk is set deep, in a high 
temperature, the advantage of a falling one is lost, and the cream cannot all rise before 
it sours. Again, when milk is not shallow, in a place of low temperature, being spread 
out over a broad, flat surface, it cools very quickly, and the advantage of a falling tenu 
perature is of very short duration ; and when milk is cold, and the temperature steady, 
the cold retards the rising of the cream, and, hence, it will not all get up ; but when 
set shallow, at a warmer temperature of, say sixty to sixty-five degrees, it all will rise. 

The churning should be done at a temperature of about fifty-eight degrees in 8um«- 
mer and sixty-three in winter. An old-fashioned dash churn, or the square revolving 
box chum, are as good as any. Churning must not be done too rapidly, and the 
numerous patent churns which do the work exceedingly f^t, injure the butter by 
smashing the butter globules and injuring the grain, making the butter soft and sticky. 
When the butter is properly churned, it will gather easily in firm lumps. No water 
should be put in the churn during churning, either to warm or cool it. If not of 
proper temperature, it should be remedied by some other method. 

After churning, the butter should be worked until free from buttermilk. Thi» 
should be done on a wooden or marble table, with wooden implements. All wood 
coming in contact with butter should be kept thoroughly saturated with brine, or it 
will stick. The butter should be poured into a thin sheet, and the buttermilk absorbed 
vdth a doth or sponge. In working it, care must be taken not to make a drawl ng- 
motion with the implements ; all should be done by pressing. Drawing anything over 
butter injures the grain, and makes it soft, smeary and sticky. The human hand should 
never touch the butter, as its warmth injures the grain. To make the best butter, no 
water should be used in washing the buttermilk out. Butter contains a number of 
volatile oils in very small quantities. It is these which give good, fresh-made butter 
that odor of fragrance which is so grateful to the epicure, and the Absence of which 
will injure the selling, even though sweet and sound. Water washes out much of these 
oils, and a portion of the boquet Is lost. 

After the buttermilk is out, it should bi salted with either A»hton'8 Liverpool salt 
or the Onondaga Factory-filled Dairy Salt, made at Syracuse, New York. No other 
kinds of salt are pure enough, &nd, if used, will surely be detected, and the price 
lowered in consequence. Three-fourths of an ounce to the pound of butter is the best 
quantity, but it must never be over one ounce. Butter over-salted, and with coarse 
salt, or that which gives butter a fishy flavor, as many kinds do, will sell from ten to 
twenty cents less per pound in our city markets than It would if properly salted, even 
though perfect in every other respect. The salt must be distributed evenly through 
the butter, and then It should be set away until the following day, when It receives the^ 
second working, in the same manner as the flrst It should be worked until the brine 
is clear In color, and the marbly appearance, which butter has when the salt has not 
penetrated all parts, has disappeared. Care should be taken not to over-work. 

It should now be packed in anew, bright, white ash or oak butter-tub or firkin, 
which should be soaked in strong brine for twenty-four hours previous. The kind of 
package used to market butter In Is very important. Jars are an abomination ; they 
are fragile, heavy, and can have no tight covers, and add very much to the cost of freight* 
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No wood bat white ash or oak is suitable. No second-handed package should be used. 
There is no economy in clieap cooperage ; get the very best, and, if possible, exactly 
the same as that used in the best dairy regions. Butter is often effected ten cents a 
pound by the coopei:^ge alone. Bayers in cities are familiar with the packages used in 
different sections. If they see butter in poor or coarse cooperage, indicating that it 
came from a section where good butter is seldom made, they prejudge it, and even when 
they know it to be good, will insist on a reduction in price, because they know that a 
large proportion of the consumers mistrust their own judgment, and will not buy an 
article which they know comes from a section noted for poor butter. The butter 
should be packed immediately after the second working ; should be pressed down 
close, leaving no air-holes, and close to the sides. When there is not enough to fill the 
package, it should be covered with brine until the next churning is ready. The layer 
should be smooth and even on top. No salt should ever be put between the layers, nor 
around the sides, nor on the bottom of the package. When filled to within one-half of 
an inch of the top of the tub, it should be smoothed, but withdrawing the ladle, and 
covered with a new piece of cotton cloth, cut round to fit the package, and from which 
the sizing has been washed. Cover this with a layer of the same salt used in the butter^ 
and moisten it with brine ; then fasten on the cover, and it is ready for market Where 
a home market is at hand, butter can be marketed in rolls in very attractive style, after 
the fashion of the famous Philadelphia roll-batter, which brings one dollar per pound. 
There are many portions of Missouri which are watered with fine springs and 
streams, and where grass will do well, which are most admirably adapted to butter- 
making. Many of these sections, too, are called among the poorest fkrming lands in 
the State, because they are hilly, stony, and not well adapted to compete with the fertile 
prairies in grain-raising. With proper cultivation, these same hills would make excel- 
lent pastures. The climate, too, of Missouri Is better adapted to it Our winters are 
much milder, grain is cheaper and less of it required. Cows can be turned on the 
pasture jlx weeks earlier in the spring and kept there a month or more later in the fall. 
Butter can be produced of as good quality, and cheaper, than it can in the most favored 
portions of New York. A market is at our very doors, and there is no good reason why 
it should not bo made profitable and success attend the dairyman, even better than in 
bis famous eastern home. 
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DAIRY INTERESTS FOR MISSOURI AND THE WEST-THE 

DAIRY COW. 



BY E. A. FILLEY, Esq., ST. LOUIS. 



Much has been written and much more remains to be written, touchinjir this sub- 
ject, in which we of Missouri and adjoining Western States are largely interested, by 
which facts relative to the supply and demand for butter and cheese ; also, the needs 
which es^ist for a better Icind of each to meet the demands of our cities and towns* Ic is 
safe to say that fully three-fourths of our supply of butter and cheese are now brought 
to us f^om Wisconsin, Iowa, Dlinois and Ohio and Michigan ; also, from the dairy regions 
of New York State ; also, Vermont and New Hampshire. This can be reduced to a 
great extent and well.nigh wholly prevented, if proper care and pains are tal^eu to select 
farms for the dairy where a good supply of fresh, living water abounds, with whieh^ 
and the proper observance of the laws of cleanliness, no reason should exist for our 
not doing so. Nothing is more sensitive to impurities, or taints, than milk, when set for 
its cream. We have, in our State, large sections that seem beautifully adapted to this 
interest. Counties like Washington, Jefferson, Franklin, also, large portions of South- 
west Missouri, which is rolling and hilly, abounding in good springs, ** hillside]'^^ pas- 
turing, affording short and sweet feed, which is always the best for this purpose, seems 
adapted to this interest, and can be profitably used. The prices which choice dairies 
secure for their butter, when neatly and properly brought into our city, must satisfy 
any one on this point, and must pa> as largely as any other farming product in our' 
State. There is one fact which cannot be overlooked in connection with the above, 
and that is one of labor; and we of Missouri should not be unwilling to do with hands 
and hearts as cheerfully as those in the States from whom we are receiving our pres- 
ent wants. It is useless to enter into any detailed statement as to the receipts into our 
State of the dairy product from abroad and its value. What we should do is to pre- 
vent it as much as possible, and to become our own producere. We have loeation, 
'"soiW^ <* watery"*^ and we can and should have in oii^ State its dairying section as well 
known as *' Orange county,^' New York, Northern Ulinols, [or Northern Ohio. Im- 
portant to this interest, and one which aids it and gives ic the right direction at the 
start, is the selection of the proper animals for the dairy, and such breeds as stand first 
and are rightfully and truthfully known to possess the greatest valde for this want. 
The writer does not propose to open any door for discussion on this point with 
those who may choose to differ, but has no hesitancy in saying that no breed of 
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^cattle at this day can beTouod in our country to wtiich tlie distinction belongs and is 
80 justly entitled to as are the ^^ Jersey cattle^ They produce more afad better butter 
from a given amount of mUky always yellow^ of a better flavor, and will bring an in- 
creased price wherever known or introduced. The reputation of the Jersey cow as a but- 
ter animal is established^ and the present demand for them in Texas, and other South- 
em States, is a very encouraging sign, and will lead to good results in the dairy inter- 
est among them. 

Wherever the Jersey cow has been introduced in the dairy regions, she has never 
lost her reputation as the very best type of her species for this purpose. Any state- 
ment, in detail, of the product of the Jersey cow, compared with other breeds, is not 
in this instance required— it has become an established fact that she has no superior as 
a dairy animal. If any .doubts exist as to the increase, or the present standing of the 
Jerseys in our own country, the last show of them at the Centennial during the last 
of Septeml)er, where they were on exhibition, would satisfy such doubts— the Jerseys 
outnumbering any other breed nearly three to one, T^e same ratio exists at 
nearly all the fairs in the eastern section of our country. We, of Missouri^ 
are making good progress in this direction, and it is to l)e hoped that the 
good sense of the directory, of our State and county, also, the St Louis fair, will 
place the premiums on Jerseys on an equal footing with the Short-Horns, which 
were in no sense their superiors, nor are they in any way entitled to any in- 
crease of premiums ; they stand in opposite directions, one for their milk and butter, 
the other for flesh. Much has been said and written upon the Jersey relative to colors 
and distinctive marks, which are in the main fancy points, such as black tongue, black 
switch, etc. Grood and medium animals are found with each, as also in colors. Many 
prerfer solid to mixed colors. As a race of cattle, they abound in each, and each 
breeder must exercise his or their own Judgment in the rearing of his herd, not loosing 
sight, however, of quality and quantity for color. We hnpe in a few years to have an 
exhibition of Jerseys in our State which will not be overshadowed by any in the older 
sections of our country. We are having in St. Louis, Jefferson, Pike and Ste. Gene- 
vieve counties of our State, a good beginning^ which will bring about such results, and 
we can but hope to see in a few years that our dairy interests in Missouri may be ele- 
vated by the introduction of the Jersey cow, and the large supply of butter and cheese 
now sent here from other States may be reduced, and such portions of our State as 
are adapted to the dairy interests will speedily become productive and profitable In 
the making and sale of good butter, as dairying is not unprofitable, and choice well 
made butter and cheese will always find a market and good prices among our cities and 
towns. If any evidence is needed, compare the prices obtained in New York City, 
Philadelphia and Boston, where Jersey butter is supplied to hotels and private fami- 
lies at the cost of 75 cents to $1, and in some instances at $1.25 per pound. 

The dairy interest of the West needs our protection, and it is a satisfaction to know 
that the award of the first premium was given to Iowa for the best butter at the late 
Centennial Exhibition. That there is not a need for the dairy interest to be enlarged 
and have a place in our State and counties, none can deny ; all that seems necessary is 
to secure proper locations^ proper animals^ suitable houses in which the work required 
to be done can be easily and readily disposed of, and with this injunction ever in mind^ 
that next to Godliness is cleanliness, no reason can exist why success will not follow any 
one who will begin. 

There are many ways in which the product of the dairy may be handled in bring- 
ing it to city markets. Butter put up in one pound and one-half pound prints is most 
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attractive, havin^f some neat impress. This adds to tlie appearance^ and aids the sale, 
and can be reeomtnendetU • 

The value of the dairy interest in our country is but little understood. From late 
statistics, the estimated number of cows in the United States is 18,000,000 ; the year)^ 
product, in round finfures, of mlllc, butter and cheese, about $600,000,000. Our dairy 
exports for 1875 were $14,000,000. These figures idve us good proof of the value placed 
on dairy interest, and the needs of this branch of our agricultural interest in Missouri 
and the West, to be enlarged, as we of Biissouri have such natural advantages to com- 
mence the work so much needed to built up our home interests, and tfiereby render us 
less dependent on other States for our wants of the dairy. 

Of the Jersey cow for the f&mily and dairy more can be said ; but it may not be out 
of place to give her value as a cow, and her yield of butter. We find on record numer- 
ous instances where she has produced from fourteen to seventeen and a half pounds of 
butter per weelc, and where one pound of butter has been produced from the setting of 
four and six quarts of milk. The richness of the milk is proverbial^ no coloring mate- 
rial being required to m^ke butter yellow at any season Of the year. Consuming less 
food than most of the other breeds, she is destined to remain the most valuable of 
animals for the family and dairy that is in our land, and her increased value will become 
more and more known as she is introduced, and but few years will elapse before we 
will be able, by Judicious breeding, to show the world that we have in this country as 
choice specimens as ever were imported fi'om the Island of Jersey. It is but a short 
time since they were introduced, and they are yet, to a great extent, unknown in the 
Western and Southern States, as to their good qualities for the dairy. 

Let us of Missouri keep on in this direction, for it is the right method to aid and 
disseminate what is good, by which others may see our good works, and follow in the 
spread of the dairy interest^ and the proper animal for the benefit of this interest, and 
we shall attain results that will crown tis with success, and be classed among the dairy 
States, and, we trust, one of the best in the land. 
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PEACTICAL POULTEY-KEEPHG. 



BY W. H. TODD, VBRMILLIOK, OHIO. 



Notwithstanding the wide-spread and lively interest in thoroughbred and fancy 
poultry, the only safe and certain foundation of success roust be upon the practical 
basis. If the breeder of pure breeds manages so as to make his business pay for prac- 
tical purposes— for meat and eggs— no disaster can follow If he fails to find customers 
for his surplus stock at fancy prices. 

That management which renders poultry profitable from a practical stand-point, 
as a general thing, produces the finest birds for fancy and exhibition purposes— that 
is. It is supposed to be such as to keep fowls in the best conditions of health and thrift. 
In order to do this, a knowledge of their wants and proper sanitary condition is neces- 
sary. In many sections, the scourge called cholera prevails with such disastrous results 
as to debar many from keeping poultry at all. We are of the opinion that, with the 
present light upon its causes, prevention and cure, it may b^ averted, and is within the 
poulterer's control. Our highest authorities and most thorough investigators agree 
that this disease is a *' blood poison,'' caused by malarial or miasmatic atmospheric 
agents. The remedies and preventives indicated, tht^n, are such as will neutralize the 
poisons in the blood, tone the system to render it more impervious to morbid and 
endemic influences, and also destroy malarial and epidemic poisons in the atmosphere. 
Proper dietary and hygienic measures must also be observed in housing in dry, well- 
ventilated quarters, kept scrupulously clean and frequently whitewashed with A'esh 
lime whitewash, to which has been added a weak solution of carbolic acid. Diseasec^ 
quarters should be saturated daily with a solution of carbolic acid. 

Fowls need pure water for drink, with a good variety of grain, vegetable and meat 
food, cooked and uncooked,, and a constant supply of ground bone and broken oyster 
shells. Constant access should also be given to broken charcoal. The best results are 
secured by housing in small flocks of ten to twenty-five birds. A room eight feet 
square will accommodate ten large or fifteen small hens. Houses maybe built to divide 
in two or three compartments ; but it is not best to keep too many under one roof. No 
more fowls should be kept on a piece of ground than to keep the grass fresh. Grass 
runs are essential to keeping in good condition. If flocks can be accommodated to a 
wide range, it is all the better for them. The nearer we can conform to the natural 
requirements of fowls the more likely we will be to succeed. Their natural habits and 
wants should be carefully studied. 
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One of the primal souroes of profit is egg-production, wliich pays best in winter in 
nearly every section. In many places, eggs are too cheap in summer to pay, unless 
pickled. A very good recipe for preserving eggs is made as follows : To four gallons- 
of boiling water add half a peck of new lime, stirring well for a while; when cold, run 
through a coarse sieve to remove any hard lumps; add ten ounces of salt and three 
ounces of cream of tartar, and mix the whole thoroughly. The mixture should stand 
two weeks before using. The eggs should be packed as closely as possible, and kept 
closely covered in the pickle. Every egg should be perfectly fresh before pickling. 
This preparation will preserve them over a year, if kept in a cool cellar. 

Another source of profit is in raising *' broilers,'' or early chicks in the spring for 
market. These are slaughtered or sent to market at six to eight weeks old. In Eastern 
cities they sell for thirty to fifty cents per pound, and* their raising might prove very- 
profitable, if carried on systematically to any extent 

Another profitable branch of the poultry business is to grow fowls for meat This^ 
is profitable in nearly every section, with the present facilities for sending to market 
when dressed, by express. For New York, the best way to dress any chickens or tui^ 
keys is to dry pick— that is, to suspend by the feet and bleed by an incision well back 
and across the roof of the mouth, with a sharp knife, beginning to pick as soon as the 
fowl dies, and finish while warm. All the feathers should be plucked without tearing,, 
leaving only the neck hackle, wing and tail quills not picked. This is the style pre- 
ferred for that market Heads and feet may be left on, and none of the insides taken 
out 

In order to ship and keep well, all dressed poultry should be well cooled through 
before packing. It can be best packed in boxes that ydU contain one to two cwt A 
thin layer of clean straw should be placed above, below and between each layer of 
poultry. The cover must be pressed on solid to prevent the fowls moving about and 
getting bruised andKihafTed. A difference of five to ten cents a pound is frequently 
obtained by takicg pains and pntting dressed poultry in fine order. 

Now as to the most profitable breeds : The farmer may pertinently ask, •* What 
is the use of 'blooded' poultry to me? " If allowed the care, or rather want of care^ 
that some farmers give, the breed don't make much difference ; one will do about a» 
well as another, or better still, for humanity's sake, none at alL 

Where fowls are kept to shift for themselves with no feed, except what the prompt- 
ings of hunger compel them to scratch for or obtain by following other animals, no 
water, except what the uncertainties of clouds and weather furnish, and no shelter^ 
except the canopy above or the protecting lee of a friendly fence, straw-stack or apple 
tree— where fowls are thus treated— common stock even is too good, though in the 
wise provisions of ''adapting means to ends," nature seems to have provided common 
fowls for some people to neglect With good shelter and good management, 
without overstocking, it will pay the farmer to either keep pure breeds or crosses of 
Asiatics on common stojk. The first cross will increase the size, some fifty per cent, 
without any perceptible difference in cost of feed, as a large fowl eats and is quiets 
where a small bird, being more active, digests food more rapidly, and hence consumes 
more in proportion. At maturity we feed eight and ten pound birds no more than the 
smaller common fowls. 

It is well for the farmer to note the difference in the prices between common and 
Asiatic fowls (when dressed) in the New York market Fed in the same way and pre- 
pared in the same condition, the difference is five to ten cents per pound in favor of the 
large birds. Suppose a fkrmer should Use a pure bred Brahma cock and raise fifty 
half-blood fowls for market, increasing the size, say two pounds a head, or one hundred 
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ponnds on the lot, estimatiiijf that they average, ready for New York, six pounds^ 
each,: or three hundred poands, netting fifteen cents a pound, or forty-five dollars,, 
while the same number of ordinary fowls would dress but, say two hundred pounds, 
and sell for only ten cents per pound or twenty dollars ; for fifty birds, we have a net 
gain of twenty-five dollars in favor of the cross by increasing the size. Five dollars,, 
or eyen ten dollars for a cock to produce such results is not a bad investment, and fur- 
ther improvement could «till bemade by another cross with large stock. 

It may be asked, " Why not advise the farmer to get pure bloods to start with V ^^ 
We would advise it if we thought the farmer would think he could afford it ; but if the 
object is only to increase size and saleableness in market, obtaining them by crosses is 
less expensive. As regards pure large breeds, we will take, say Brahmas, and make a 
handsome profit on them when kept for practical purposes only. 

A Brahma pullet will commence laying at about six months old, and if hatched in 
the spring and kept till twelve or fourteen months old, if not permitted to waste any 
time sitting, will have laid at least ten dozen of eggs, which at twenty-five cents a 
dozen would net two dollars and fifty cents. The hen could be sold for market at the 
beginning of summer, when there is a scarcity of poultry, for about one dollar, making 
three dollars and fifty cents for one hen, which has not cost to exceed one dollar and 
fifty cents, leaving a net profit of two dollars ; but lest some may think our figures 
high, we will say that one dollar and seventy-five cents, or one hundred per cent., is a 
pretty fair profit. The fertilizer product will offset the labor attending, etc Cocker- 
els, if kept by themselves and fed high till the following spring, will dress ten pounds, 
ready for the New York market That is for this market they are only plucked and 
bled with a waste of about a half a pound to the bird. For this class of fowls the avei- 
age price is twenty cents per pound in the spring, and netting fifty cents to one dollar 
each. These estimates are no '^rnilk maid^s air-castlc building and .counting chickens 
before they are hatched,'' but the results of our own experience, and what we have 
seen done by others time and again. 

We should classify the best breeds for fowls and eggs in their order as follows : 
Darkand Light Brahmas, Partridge, Buff, White and Black Cochins ; for size, eggs, and 
all purposes, with early maturity, Plymouth Rocks, Black Cochins, and Dorkings v 
the latter we don't recommend for this climate, as they are too liable to disease. For 
eggs* we should place non-setters at the head of the list : should say Leghorns, Hou- 
dans, Hamburgs and Spanish ; of course where non-setters are kept, it is necessary to 
keep a few Cochin or Brahma hens to perform maternal duties. 

For whatever purpose we keep fowls, it is best to so keep them that they will be a 
source of profit rather than a bill of expense. 

When breeding for fancy, a handsome profit can be realized in the production or 
eggs, and the cull stock for the table and market Kespecting the number of breeds. 
It is best to keep no more than we caD keep well and have room for. We are not of 
those who believe no person capable of keeping but one breed and making a specialty 
of it. We do believe that one breed is all a great many people should keep, and more 
too, while there are others who can keep a large variety and breed them all well. We 
hold there is no limit to man's capacity to acquire knowledge and develope the mind in 
any given direction. That with ample room, where poultry breeding is made the sole 
business and study, no one breed will satisfy the desires or gratify the tastes of a mind 
large and active. 
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MIDDLE-MEN. 



BY WM. CAM. 



I use the term to designate all wbo live by buying, selling or transporting, 
1)etween the manufacturer and producer and the consumer. It is a subject upon which 
Tery much is said or written that has neither point nor force ; because so many asser- 
tions are made concerning this much abused class, that have no foundation in fact, or 
those who make them are so inconsistent in themselves. How often have we heard 
the average granger, after declaiming against agents, middle-men, etc , turn round and 
play agent on his neighbor— perhaps a brother in his own Grange, and make $20, or 
may be $60, by selling for others, a reaper or threshing machine. Incident to trade 
and commerce, always has been, is, and always will be, the temporary ownership of 
commodities in transfer or exchange and transit, by those who are willing to risk 
their means and employ themselves in such enterprises. There always has been and 
always will be more or less change and fluctuation in prices, losses by storm or fire, or 
other unforseen yet inevitable accidents, so that the profits of such transactions must 
be in proportion to the risks to which the life and money so employed is exposed. 
The greater the factory or larger the field ; the less practicable or possible is it for the 
manufacturer or farmer to follow his wares, or his products to the various and distant 
market upon which they must often be simultaneously put, and it is better and safer 
for both to dispose of or sell to those who can attend to the transit and final sale, for 
their own interests become then the sureties for their own diligence and Judgment As 
to whether this class is useful or even necessary, is to ask whether trade or the multi- 
farious operations of commerce are beneficial and necessary to mankind. It is not as 
to the place filled, but the manner in which it is filled, that we raise a question. When 
we see the avocation of one class become, under the general system in which it is fol- 
lowed, unremunerative, and those who follow it fly to other callings in order to get on 
4n the world, we may safely look into legislation, and deep in legislation too, not only 
for cause but for the remedy also. The natural love of gain in man, coupled with the 
necessity of making a living, is a sufficient motive power lor trade, while the desire of 
the many to share in its proflts which would otherwise inure to the few, creates oompe- 
tlon ; but there is a point in numbers at which this effect is reversed, at which compe- 
tition ceases and combination begins. This point is where the commercial class has 
become so numerous that the proflts of trade will not support them, and, at the same 
time, allow room for them to compete with each other. Unvexed by adventitious legis- 
lation, the natural laws of production and trade, of demand and supply, will, of them- 
selves, preserve the due equilibrium of the respective classes ; but when we see people 
crowding, unduly, flrom one class into another, and especially from a primitive or fun- 
damental dass, into a secondary or dependent class, we may rely upon it that there li 
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something wrong in the laws of that community or country in which this phenomenon 
appears. We have arrived at this point— the error lies deep in our organic law, and 
there the remedy must be applied. 

It does not follow that because a class has become so large that it is a burden upon 
others to support It, that it is proportionately dishonest, though from necessity it must 
be exhorbitant. It is true everywhere, that necessity knows no law ; and when men 
are reduced to necessity they are reduced, more or less, to a state of lawlessness, or at 
least a disregard of morality and the rules of integrity ; but from the peculiar needs 
of the calling, this is, perhaps, less the case with those engaged in traffic than with any 
other class. This is quite the contrary of the popular opinion, but popular opinions 
are only average at the best, and are oftenest formed from what is superficially appa- 
rent than irom what is real, or what a critical examination proves to be true. I am a 
farmer, raised as a farmer, and expect always to be a farmer, and bring up my sons to 
the same calling. I have often suffered by the dishonesty, and what seemed to me 
unreasonable charges of middle-men ; but the longer I live and the more dispassion- 
ately I study mankind and their ways, the more does it appear that we are all too ready 
to make scape-goats of a single class for the sins and short comings— chargeable as 
much to others, or to all. And even this exhorbitance, so often charged upon middle- 
men, comes through them rather than from them. The great cumbersome machine of 
government, the cost of legislation and the expense of the execution of law, for which 
the whole people of every class are responsible, is too often at the bottom of what 
appears to be the faults of a class. Bad laws and regulations affecting commerce have 
recoiled upon production, and agriculture, becoming ^comparatively unremunerative, 
millions of capital has been driven from the country into the city, and thousands of 
men have been driven or drawn after it into the street. Dollars that should have been 
put in farm tools, improvements or stock, were invested in bonds or deposited in banks 
for the use and convQjiience of traders, speculators and mere produce gamblers ; and 
men who should have been plowing, sowing and reaping, were bulling and bearing and 
cornering the markets for every commodity, adopting every shift or temporary expe- 
dient th&t put money in their pockets, or rather that seemed likely to do so, but which 
oftener failed than served them. The weight of the support of the whole middle-man 
«lass falls where the support of all non-producing classes fall&— directly upon the pro- 
ducing classes ; and in addition to their weight, in the untoward condition of trade, 
and the necessities of ^elf-preservation, they Injured rather than aided, the producer. 
Hence, we so often hear complaints, more loud than wise, and more Impelled by feeling 
than guided by reason. 

So far as these general charges of dishonesty upon merchants and middle-men are 
concerned, much may be said upon both sides, and perhaps the less said upon either 
the better. A condition of things that produces general hardships, produces general 
discontent, dissatisfaction and irritation ; and human nature finds it easier to condemn 
than to discriminate, or decide a mooted point nicely ; but it would be better for my 
own class, in policy and right, to throw fewer stones. In the latter part of January, 
1876, 1 shipped, at Clary ville, Missouri, on the steamer John A. Scudder, a small drove of 
mules to New Orleans, consigning them to N. D. Wetmore, Western Grange Agent at 
that point, going down with and caring for the stock myself. The boat owners, among 
whom was the captain, belonged to that class of middle- men of whom we farmers 
especially complain ; but after making allowance for the hardships and annoyances, over 
and above the cost and danger Incident to river navigation, their charges were reason- 
able and their conduct not unfair. There was not the preparation for the transportation 
of live stock that is sold by weight, as fat cattle and sheep, there ought to have been, 
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and there was too much crowding when stock freight was plenty, or cotton flight in 
fall supply ; but still there was a general desire evinced to accommodate shippers, and 
further their interests. On the other hand the boatmen had to submit to the most 
unreasonable and vexatious charges, and all the outgrowths of the general system of 
indirect taxation, which allows corporations to tax trade at every step ; though every 
cent of such taxation, with interest and surety for risks, etc., is ultimately transmitted^ 
through transporter and shipper to the producer, and falls upon the land. The Scud- 
der was a vessel of the largest class, and at St. Louis, where wharfage is charged by 
the tonnage, she paid $65.00 every time she landed there. At way-landings, some times- 
where a decent man would be ashamed to ask a boat to round to, she paid from $2.00 to> 
$5.00, the same as other boats ; at Memphis, $20.00; at Cairo, $17.10 ; Natchez, $8.00 v 
Vicksburg, $10.00 and New Orleans, $104.^. She made, on an average, twelve trips a 
year, at a cost each trip of $800.00, in this way, or $8,600.00 a year. To these we must 
add, as coming f^om the same source, yearly : For inspection of boat, $107.85 ; llceusea 
for captain, pilots, engineers and mates, $10.00 each, and for second officers, $5.00^. 
These last charges are made in the way of securing the public against loss by unskill- 
ful officers and boatmen ; but this being similar to the object of all law and regulation,, 
should be paid for out of the public purse ; the ftinds for which should be raised by tax- 
ing onljr those things upon which taxation ultimately falls. 

Arriving at New Orleans, we found the Grange agent unprepared to handle live- 
stock, except through the stablemen and local salesmen, so that in the end the patron* 
fSEkred no l>etter than if he had consigned directly to outside commission stock men. The 
Grange agent was not sufficiently assured of the permanency of his office, nor of the 
custom of patrons, to Justify the outlay for stables and stock-yards ; and besides, self- 
constituted grange agents, speculators and sharpers acting as such, were plentiful, and 
divided the custom of those who should have combined and given their custom to one 
properly authorized, so as to Justify full preparation and outlay on their behalf. Every 
commission or sale stable in the city, so far as I could learn, was engaged in *' bush- 
whacking,'' or speculating upon their own consignments. Stock received was retired 
in the stable, and fed at a rate that soon left no margin for profit, and even made Into 
first cost, till the shipper, in despair, sold out to the stableman, or some of his cappers, 
at a sacrifice. Not a single farmer or shipper, who was not himself a stableman, made 
money in New Orleans la^t year on horses or mules, that I heard of. Sitting one day 
in one of the largest stables in the city, a patron and farmer from Kentucky called my 
attention to a party of gentlemen, who had called to look at and purchase plantation 
stock, and who were at once taken in tow by the stablemen. ^* There." said he, **' watch 
the manoeuvres, and you will see that even if those buyers do not take any of the stock 
belonging to the stable, they will be allowed to le&ve without even seeing the stock 
that I, or any other shipper has here." And so it was. This we found to be a common 
practice, and the Jockeys had agreed to the old trick : '' Tou scratch my back, and I'll 
scratch yours." It is hardly fair to give this experience as a sample of the conduct of 
middle-men in general, for ^'Jockey" is only another term for swindler and sharper, and 
New Orleans is not the only city in which these tricks are not commonly practiced. 
The horse may be a noble animal, but he has a queer influence upon the moral natures 
of those who make a business of buying, selling and trading him. But I have not done 
with my trip. By the advice of our agent, I took my stock from the boat to the cars,, 
and having obtained throui^h him a greatly reduced rate by rail, I corralled them on 
his farm near Ponchatoula, where I found a good temporary home in his family, and 
my stock was fed at Just half the price charged in the city ; though feed and forage was 
purchased there, and shipped per schooner via the canal, lake Ponchartrain, Pass Mau- 
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<:bac, Lake Maurepas, the Amite and Ponchatoula rivers to Wadesborouii^h, one mile 
from the farm. While feeding them here I got an insight into the tricks of some who 
were not middle-men. The honest (?) farmer who had baled my hay, had carefully put 
all the bad in the middle of the bale, so it conld not offend eye or nose by being noticed 
till the bale was cut open. Much of the oats and corn had been damaged in transport- 
ing ; but some showed conclusively a not very laudable desire to put on the market an 
article that had more bulk and weight than worth. 

It is not the general dishonesty of middle-men, as compared with farmers and pro- 
ducers, that we have any right to complain of; for, though they have more and better 
opportunities of cheating, they use them as seldom. Indeed, If any merchant or dealer 
should take the mere say-so of those who grow and market grain, grass or cotton, as 
to the quality and quantity delivered, they would soon be swamped. No, this middle- 
man nuisance, as we ignorantly term it, arises out of the general condition of trade in 
the country, and there are a variety of causes for the burdens we complain of, and lay 
to their charge as a class. As Wendell Phillips so aptly observed : ^* Economy with 
us is a skulking virtue.*' When we travel we have no use for second or third class 
cars, or cabins ; and we are so afraid of being thought poor, that we keep ourselves 
poor by our silly sacrifices to vanity. We have no cheap, yet decent and substantial 
hotels in our cities, because, when the veriest clod -hopper goes to the city, he is above 
such thinc^s; and it is almost impossible in our cities to do anything cheaply, for the 
added and multipled burdens of government, municipal. State and National, press and 
bear everywhere and upon everything. We may seek to improve our methods by the 
special education sought In granges and farmers' clubs, and we may, by combining, buy 
cheaper and better than we now do ; but the relief thus obtained can only be partial 
and temporary ; for over and above all, the general condition of the country will, like 
the horizon, still hem us In. Every evil or excresence that afflicts our social and public 
life has its root In the organic laws that lie at the foundation of the State, and can only 
be eradicated by going back to those laws and correcting them. Others may differ 
with me, but I would go back to the fundamental laws of this nation and strike out 
every word that under any pretense throws even the shadow of an artificial trammel 
upon commerce, or that In the slightest degree hampers the freedom of disposing of 
to the best honest advantage on the worlds' markets the product of the soil, or the 
Ubor that tills it 

For all revenue I would fix all taxation directly upon the objects or subjects upon 
which taxation ultimately falls ; and these subjects can be much more nearly and clearly 
seen and determined than many political economists would have us believe. Such a 
plan, says the student of American political history, would be Incompatible with our 
form of government, and it would make the general government a fifth wheel, without 
any permanent means of support, as It was under Jefferson's Constitution of 1781 ; or 
you would have to obliterate State governments and lines, and establish a consolidated 
or centralized republic. Be it so, I would willingly sacrifice State governments and 
lines for the interests and liberties of the people ; and instead of supporting forty 
sovereigns be satisfied with one. 

It would not be pertinent here, had I time, space and Inclination, to go further In 
this direction, but the manner In which our dual, or rather multiple form of govern- 
ment affects taxation and commerce, is well worthy of a thousand times more attention 
than It receives, espedally fh>m farmers ; and It would seem, by all odds, better that 
we should make any change, however great and radical, than struggle under a self- 
imposed oppression that Is a negation of all good government 

I cannot close this article without giving copious extracts from a speech delivered 
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at the openiDji: of the new Merchants* Exchange jn St. Louig last winter by Capt. 
Jas. B. Eads, who has studied these questions to better advantage than I have been 
able to do, and who says roore in one short speech than I could in volumes. This 
speech was well received at its delivery, but has since not received the notice due, 
especially by the public prints : 

** It hath been said that he who causes two blades of grass to grow where but one 
existed, is a public benefactor ; but I tell you here, that he who removes the barriers 
that exist between the producer and consumer, and who lessens the cost and embar- 
rassments that attend the interchange of the productions of labor, is worthy of the 
highest honors of the State. These are the grand problems which commerce keeps 
constantly before the enlightened merchant. Every step in their solution raises the 
value of the products of human industry, even before they leave the farm, the mine, 
the workshop, or the factory. This stimulates production and increases traffic There- 
fore, the destruction of every obstacle existing between the producer and the con- 
sumer, whether it be a natural or artificial one, is fraught with triple blessing to man- 
kind. 

He who daily seeks the market place for trade and barter, and who never ponders 
over the cognate questions involved in bringing the producer and consumer into closer 
relationship, and in freeing traffic from the trammels which legislative demagoguery, 
selfishness, or misdirected patriotism have thrown around it, is but a simple drudge in 
the train of commerce, and is unworthy ot the high title of merchant 

The solution of these questions should be the constant study of the true and 
enlightened votaries of commerce— her merchant statesmen, her merchant princes. 
Merjchants like these elevate humanity. They leave the impress of their practical wis- 
dom upon the destinies of the State, and the monuments of their genius and liberality 
stand like beacon-lights in after times, to cheer mankind onward in Its grand march of 
, Improvement. Such men enlarge the area of civilization, refinement and constitu- 
tional liberty, and the highest honors which man confers upon his fellow-man are 
witl^in their easy grasp. 

******* 

Returning to the great problems which commerce presents for solution to her 
intelligent followers, these are all contained in the one comprehensive question : How 
•an the easiest interchange of the productions of human industry be accomplished ? 

No intelligent man will deny that in proportion as the interchange of products is 
facilitated, there will be, first, increased value given to them while they are still in the 
possession of the producer ; second, that production will be stimulated, by which 
commerce will be benefited and reap larger aggregate profits ; third, that while the 
producer will be better rewarded, and the sphere and profits of commerce enlai^^, 
the increase of production and facilities of trade will Inevitably reduce the price of 
these products to the consumer. It is, therefore, evident— as these three classes, 
namely, the producing, commercial and consuming ones, embrace the entire popula- 
tion of the State — that every man, woman and child in the nation, unless favored above 
the rest by some special legislation or individual advantage. Is directly interested In 
freeing trade from every trammel and impediment, whether natural or artificial. 
[Applause.] 

As thers Is scarcely a civilized nation to-day on the face of the globe where trade 
is so much hampered by natural and artificial difficulties as It is in our own, this broad 
question, how can we facilitate trade? is one that should override every political, 
social or religious question in the land — for this one affects the wages of the laborer 
and the rewards of the industry of every man and woman in tho Republic It is a 
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question of national wealth or national poverty, and the poverty side of the que8tloi> 
is pressing so closely upon the people at this moment, and all over the land, that it 
must be promptly met. 

To facilitate trade two great agencies are absolutely requisite. One relates to the 
conveyance of the property to market, and the other to the equivalent to be received in 
exchange for it. These are known by the general terms, transportation and finance,, 
and they are so inseparable in all mercantile transactions that the first may be not 
inaptly termed the bone and sinew, and the last the nerve and brain of commerce. 
They are, indeed, the chief handmaidens of commercial wealth, and the simplicity of 
the principles governing the seemingly ooioplicated functions of each, and the harmony 
with which their actions respond to the ever varying impulses of commerce, possess- 
for the enlightened merchant who fully comprehends them, the charm of philosophy 
and the rhythm of poetry. 

The key-note of our national prosperity is sounded in the simple words, **Cheap 
transportation." They should be stamped upon the stripes of our national banner, 
and thrown to the breeze from every farm house, mill and factory throughout the com- 
monwealth. Schoolboys should be taught that the superior facilities for cheap trans- 
portation secured to Phcenicia, Athens, Venice, Grenoa, the Florentine Republic, and 
Holland, the commerce of the world* Each retained it until its rival became the 
cheaper carrier; and. It is a notable fact, that art, refinement, literature, history 
and eloquence attained in each State its highest development during their commer- 
cial sway. 

When we examine the relations of finance to commerce, it must appear evident to 
every disinterested thinker, that its proper functions cannot be performed perfectly, 
except on the basis of a medium of exchange that is recognized in every quarter of the 
commercial world. (jk>ld and silver constitute the only medium thus universally recog- 
nized. An early resumption of specie payment is therefore essential to the restoration 
of our commercial prosperity. 

The great historian. Hume, pungently remarks : '* What a pity Lycurgus did not 
think of paper credit when he wanted to banish gold and silver trom Sparta., It would 
have served his purpose better than the lumps of h^n he used as money, and would 
also have prevented more effectually all commerce with strangers as being of so much 
less real and intrinsic value." There is a volume of wisdom in this paragraph. 

Paper money is the resort of nations when in desperate straits, and unless managed 
with extreme caution, inevitably results in disaster to commerce. 

But there are other absolute requisites to the commercial prosperity of America^ 
scarcely less important than eheap transportation, and probably of more moment than 
a sound national currency. I refer to the legislative trammels which to-day embarrass 
almost every department of commerce in America. 

While it is not denied by any one that cheap transportation is absolutely essential 
to our national prosperity, and while the most enlightened nations of the earth— Eng- 
land, France, Holhmd, Belgium and Germany— witness, by their great prosperity, the 
advantage which fiows fbom removing the trammels that cupidity or folly once placed 
upon their trade, we are actually erecting, in every part of the country, expensive 
structures to hamper and delay the traffic of our own people with foreign lands, a» 
though it were possible to impose difficulties in the way of receiving their commodi- 
ties, and not have these difficulties react to check the exportation of our own. 

Tariffs are imposed which prevent us from purchasing in the cheapest markets of 
the world, and we are assured that the way to grow rich is to pay the highest prieea 
for everything we consume, while not a tithe of the increase in price that is paid by 
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the people goes to support the Goverament, but to enrich, instead, a few monopolies. 

Let oomnieroe be free. Tax the wealth of the citizens by any Just method, but do 
not interfere with his right to exchange, with absolute A-eedom, the products of his 
own labor for those of his fellow-men, for that is an inalienable right which God made 
so for a wise purpose. This right is the great, if not the only stimulus to surplus pro- 
•duction, and surplus production constitutes the real wealth of the world. Tax wealth, 
but leave free the stimulus which creates it. [Applause.] 

The right to liberty of person in man is no more sacred than his right to freely 
exchange the products of his labor, because the two are identical in principle, and you 
cannot invade the one without trespassing upon the other. 

Then let commerce be free. Let it not be said that a great nation, claiming to be 
the home of liberty, and which has. at such terrible cost of blood and treasure, stricken 
off the shackles from the slave, hesitate now to disenthral the labor of fireemen. 

Let cummerce be Aree as the genial sunlight, whose blessed rays warm alike the 
prince and the pauper, and which gild with their glory the palace and the cabin, and 
she will fill the mansion of the great with refinement and luxury, and the cot of the 
laborer with comfort and plenty. 

While cheap transportation is vitally essential to commercial prosperity, we are 
-expending more money annually in the erection of custom houoes, to place artificial 
barriers in the way of commerce, than would be necessary to free the great rivers of 
this grand valley frow their shoals and dangere forever. 

Fifteen millions of dollars judiciously expended would give at least twelve feet of 
water all the year round from St. Louis to New Orleans. This would enrich America, 
^nd |>y opening to the commerce of the world the immense granary embraced in the 
giant arms of the Mississippi, would cheapen food and bless mankind, not only at 
home, but on distant shores, ** as far as the breeze can bear the billows' foam." 

Instead of expending this $15,000,000 for this noble purpose, we see ten of it ex- 
pended on a single granite pile in New York, and the remaining five will, in all proba- 
{)ility, be exhausted in completing the custom-house in your own midst The uses for 
which these costly edifices are designed is a reproach on the intelligence of the age. 
While the great want of the country is cheap transportation, our laws forbid our 
American ship-owner from purchasing his ships wherever he can buy the cheapest, 
and thus interfere with his supplying to his countrymen this great essential to our 
prosperity, and leave the carrying trade of America hopelessly in the hands of foreign- 
ers. One of England's most illustrious statesmen, Justiy declared : " Whosoever com- 
mands the sea commands the trade of the world. Whosoever commands the trade 
of the world commands the riches of the world, and consequently the world itself.'' 
With the splendid advantages which nature and American genius gave us to compete 
for the commerce of the world, we have the humiliation of knowing that to-day three- 
-quarters of our own commerce upon the ocean is carried for us by foreigners. 

How long must such lessons as these be thrust upon us before we can be taught 
wisdom ; before we can abolish forever this miscalled policy of protection? How long 
must it be before we can throw open these prison houses of trade and let commerce 
be firee. They are the promoters of sectional and social ill-will ; the barriers to inter- 
national amity ; and the harbors of commercial leeches, where the smuggler and the 
|)eijurer holds the honest merchant at disadvantage. 

Demand from your law-makers the abolition of custom-houses and the creation of 
a plain and Just system of providing the requisite revenues of the State that shall 
leave commerce free. Do not be c^foled by the public patronage, which expends a few 
hundred thousand per annum in their erection, and which, by their blighting infiu- 
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enoOf deprives you of countless millions ; but demand that this worse than waste of 
money be appropriated to deepen your great rivers, and construct canals necessary to 
Join their tributaries with the ocean, and encourage the construction of your great 
transcontinental railwi^s. 

Let your ship-masters buy their ships where they find them cheapest, and float the 
stars and stripes above everything that belongs to your countrymen. Let commerce 
be iVee, and honest competition will soon solve the great problem of cheap transporta- 
tion on land and sea. 

Let commerce be free, and manufkctures will then feel a healthful development, 
uninfluenced by the fear of altered tariffs. Her work-shops, mills and factories will 
then, more than ever, constitute the nursery from whence liberty in every land and 
age has called forth her sternest advocates of equal rights and genuine Democracy. 

Let commerce be free, and the disenthralment of labor will be complete. Then 
will honest toil be truly dignified and honorable, and then will agriculture, once dei- 
fied in ages past, again be recognized as the guardian goddess of manly independence* 
and the shelter of every household virtue." [Applause.] 
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GRAPES IN 1876. 



BY GBOROB HUSSHANN, SBDALIA, MO. 



The last season was an unusually trying one on grapes, for the early part of the 
season all varieties looked exceedingly promising, set fruit abundantly, and the vine» 
started luxuriantly. But the wet weather during June and July frustrated the best 
hopes of our vineyardists throughout those sections of the State where grape-growing 
is followed most extensively. Rot and mildew, with all the diseases to which the 
grape seems to be subject, made their appearance, and where full and swelling bunches- 
had set, they were soon reduced to solitary berries. Nearly all varieties suffered, but 
especially the Concord, which formerly was one of the healthiest, failed badly again, 
and now proved one of the most unreliable. I have been told that many vineyards in 
the valley of the lower Missouri and Mississippi were not even gathered by their 
owners. Goethe and Martha, although also rotting badly, fared better than Concord, 
and produced fh>m one-fourth to half a crop. Massasoit and Lindley, also Wilder 
rotted badly. The Catawba, although not rotting as bad as Concord, lost all its leaves, 
Herbemont, Cunningham and Hermann, were affected by a sort of dry-rot or sun-scald, 
and lost nearly all their fhiit. The same may be said of Kulander and Louisiana^ 
Taylor also lost two-thirds of its crop. Among those which suffered least, I name the 
following : 

/vea.— A pretty fUU crop and but little rot It seems to be one of the hardiest; it 
may be that its skin is so thick and its quality so poor, that even the rot disdains to 
attack it. It is reliable, but would I not grow better grapes than Ives, I would quit 
altogether. 

Perkins —This, although very foxy and apt to drop f^om the bunch, may yet be 
valuable, as it is early, has a beautiful color, and will sell well in market 

Norions* Virginia.— 1\\\% old stand-by, although rotting slightly, yet produced a fine 
erop of exceedingly large and Juicy berries an4 fine bunches. 

Cynthiana^ — The same, and as this latter makes a wine finer in flavor and more 
agreeable than Nortons, in fact the finest; red wine which can be made here, it is sur- 
prising that it Is not planted more extensively. 

The Elvira has again proven one of the most reliable, and whoever has seen it as I 
Jid, in Mr. RommelPs vineyard, among the general destruction of nearly all varieties, 
averaging twenty to twenty-five pounds to the vine, of its solid lusters laying even on 
the ground, without hardly any rot, and has tested its exquisite wine, cannot help but 
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feel that a new era is dawning upon us, and that Mr. Rommell has at last found what 
we have been looking for in vain so long, a perfectly hardy, healthy white grape, good 
enough for the table, and making a fine white wine which can be produced always. 
But, good as the Elvira is, Mr. Bommel has still several seedlings which he thinks will 
come nearer perfection yet. These, however, have not been tried so long, and although 
they have withstood this and last seasons' test, he wishes to give them two ftirther 
seasons' trial, and should they stand these without flinching, they will go out before 
the public. 

The following are the most promising, and have received names, as they certainly 
deserve to be named : 

No, 5. Taylor Seedling, Transparent— Bunch larger, more shouldered and com- 
pact than its parent, and has always set well ; berry about the same as Taylor, white, 
transparent, with grey dots, no pulp, thin skin, very sweet, fine fiavor. Will make a 
«ine of the highest quality, and as it is a strong, healthy grower, and seems very 
productive, may be as near to the perfection of a white wine grape as we can hope to 
reach. 

No. 8. Taylor Seedling. -4m6er— Strong, healthy grovrer, dark brown wood, bunch 
large, shouldered, moderately compact, berry medium, oblong, pale amber, when fully 
ripe, sweet, very juicy, fine flavor, pulp, melting thin skin, requires about same time as 
Catawba, and does not seem subject to mildew and rot As this is larger than Elvira 
in bunch and berry, and very productive, it will make a very attractive table and market 
grape of the finest quality, and will also, no doubt, make a fine wine. 

No, 10. Taylor Seedling. Peari— StroDg, healthy and stocky grower, large heavy 
leaf, bunch heavier than Elvira, berry full medium, round, pale, yellow, skin thin, pulp 
soft and melting, fine flavor, very sweet and juicy. Ripens with Concord, or a few 
days later. 

No. 12. Cross between Maxatanney and Delaware. Beauty^Groyifth strong and 
healthy, large, heavy leaves, bunch full medium, shouldered, berry about like Catawba 
in color and size, fine lilac bloom, superior quality, sweet, soft pulp, very fine fiavor, 
firee from disease so far, ripens about same time with Concord. 

It is remarkable that most of the promising new grapes in this State have sprung 
firom Taylor Seedling. There is another, raised by Mr. William Wegdemeyer, at Her- 
mann, and which he has named Vehland, which bids fair to rival the Elvira, and even 
excels it in weight of must. It has born^ very heavy crops of fine perfect bunches for 
several seasons, and wine of the finest quality has been made ot it It is a longer 
jointed grower than Elvira, resembling its parent more in leaf and growth, but as the 
leaf is thinner than Elvira, it may not be able to withstand our changeable climate as 
well It is certainly very promising, and I shall watch it with a great deal of interest. 

It is certainly encouraging, that now, when the European varieties (Vitis Vinifera) 
are almost annihilated in France by the Phylloxera, and this insect also threatens to 
destroy the vineyards of all Europe and California, we are getting new accessions to 
oar lists of hardy grapes, and that they should mostly come from the Cordifolia, (or 
Byiaria, as Dr. Engelmann has it), class, which also is Phylloxera proof, as the Taylor 
and Clinton have proven in France. It is not improbable, that our State is destined to 
furnish the stock by which the grape-growing interest of Europe and California will 
again be established, when their Vinifera succumb to this destructive insect. There 
can be little doubt that we must look to the Cordifolia and Aestivalis class for our 
leading toine grapes, and if the seedlings keep improving in size and beauty, as they 
kave done within the last lew years, also for our market and table grapes. 

As to the causes of rot and mildew, it seems to be idle to speculate. We know this 
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much, that it generally follows excessive rain-Call, and a close, mnrky state of atmos* 
phere. It is therefore reasonable to suppose that excessive moisture around the roots 
and among the foliage of the vine has a greatdeal to do with it. Thorough natural 
drainage will certainly act as a partial preventative. I was forcibly struck by a remaric 
of a medical friend long years ago, ** that we could hardly expect to grow healthy 
grape-vines where chills and fever prevailed," and have found it verified in almost 
every instance. Wherever and whenever malaria appears in abundance, there and then 
look out for disease in grape-vines. From this conclusion, it would follow, that our 
high table-lands, with their pure air, are more adapted to grape-culture, and the last 
season has certainly gone far to prove it ; for, while the disease prevailed along the 
large water-courses, our vines here and in the neighl>oring counties were almost tree 
from it, and have a fine crop of grapes of good quality. This was, however, also true 
around Kansas City and St Joseph, near the Missouri river; but the soil there is much 
more sandy, and wHl drain better than at Boonville, Jefferson City and Hermann. 

In making future plantations, we should, therefore— 

Ist. Plant only the healthiest and hardiest varieties, and of the best quality. 

2d. Ohoose the most ahry situation we can find, and prepare the ground well by 
deep and thorough tillage. 

3d. Drain off the surface water. 

4th. Never work the soil when it is wet, as this will induce rot 

5th. Distribute the vines well over the trellis, and train them as high as we con- 
veniently can, to admit a free circulation of air. 

6th. Early and close summer pruning, for the same reason. 

7th. Not mutilate the foliage late in the season by the abominable cutting and 
slashing, for when the fruit is ripening it needs all the healthy foliage to elaborate 
the sap. 

If we do all this, I believe that the grape is yet the most certain fruit we can grow 
--a fruit which everybody and his neighbor ought to have, and to plant, at least lor 
th^h* own use. With the material now at hand and in prospect, we can still hope to 
become a wine-producing State, and rival the nations of the earth. 
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AGRICULTUEAL COLLEGE. 



November 15, 1876, at a meeting of the Faculty of the Agricultural Ck>llege of the 
IJniyersitj of the State of Missouri, the attention of the body was called to a paper 
eontalned in the *' Report of the Board of A^^riculture " of the State for 1875, on pp. 
262-255, and the subject was referred to a committee. The following paper is submit- 
ted as the reporc of that committee : 

Mr. I^bsid^kkt : The committee, to whom was referred the Eleventh Annual 
Report of the State Board of Agriculture (that of 1875), with special reference to a 
report (on pp. 252-255) of the committee of the Board sent to examine the condition of 
&e Agricultural College of the State of Missouri, have examined said report, and sub- 
mit the following statement : 

We cannot but express our surprise that such a paper could emanate fh>m a com- 
mittee of the Board and be published by its sanction ; for it seems to be based upon an 
entire misapprehension of the design, financial condition of the Agricultural College, 
and of its relationa to the University. Since the Board of Agriculture was an efficient 
actor in the sharp and protracted struggle over the location of the College ; since sev- 
eral of its members took very active parts, either as legislators or lobbyists, in shaping 
the laws which fixed its designs and functions, and established its relations to the Uni- 
versity ; and since six members of the present Board, Including its President, Vice- 
President, Treasurer and one member of this committee have been members of the 
Board of Curators— some a part, and one all of the time since the location of the Col- 
lege—and must have had a large influence in ^ing its status in the University, shaping 
its policy, forming its Faculty and course of study, and furnishing its facilities for 
instruction, farm-work and experiments— since, in a word, the Board has done so much 
and so wisely for this College, of which Its members were made the special guardians 
by the organic act, we feel surprised and grieved that they should publish a report so 
calculated to injure our Institution in its present crippled condition. 

Your committee, therefore, under these extraordinary circumstances, believe it the 
duty of the Faculty of the Agricultural College to state, in definite terms, its design^ 
relatUma to the University and present condition, ^^ ^ 
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The design of the Agricultural College is precisely what the report of the Board of 
Agriculture says it should bey viz. : to give professional instruction iu agriculture, and 
not, as this report says (p, 252), " to teach all sorts of knowledge to everybody.'*^ 

The public sentiment of the country and of our own State for the last twenty-five 
years, haa demanded an agricultural school, which should teach the sciences pertaining 
to agriculture, and illustrate their applications by the practical work of the fiirm. The 
whole history of the movement, which has resulted in so many of these schools, fully 
proves this. 

The history of agricultural education shows that the cause originated with and 
received its chief support prior to the Congressional grant of 1862, from educated men, 
who were engaged in some of the departments of agriculture. Such men as Stephen 
Rensselaer, the prince of farmers, and Judge Buel, more popularly known in New 
Tork as ^*OldRutabago,^^ could not fail to glYe praetieal character to the caufie they 80 
ably and persistently advocated and built up. 

The earliest schools established in our country for the purpose of giving instruc- 
tion in agriculture, had no farms for making a practical application of the principlee 
taught, but recognized the necessity of such practical applications by utilizing the 
operations of the neighboring farmers. With this design was founded the Agricultu- 
ral Department of the Bensselaer Institute at Troy, New York, in 1824, the Departmrnt 
of Agricultural Chemistry, in Fredric County Academy, Maryland, in 1846, and the 
Agicultural Laboratory in Hampden Academy, Maine, in 1848. 

The main object of these schools was to teach the sciences relating to agriculture, 
and to give such technical, practical or professional Instruction as their means would per- 
mit. The leading i(f«a toa^ to teach the Sciences in their technical relations to the Farm, 

But these schools did not meet the wants of the country, and were soon followed 
by others established as separate schools and on a more liberal basis. The public sen- 
timent of the country demanded a good general education^ and the practical application 
of the principles taught in the lecture-room to the work of the farm. Hence the Michi- 
gan Agricultural College opened in 1857, the Iowa Agricultural College in 1858, the 
Maryland and Pennsylvania Agricultural Colleges in 1859, and the College of Agri- 
culture, at Oneida, New York, had courses of study designed to secure a general 
High School education in addition to the scientific and technical instruction and the 
practical applications on the farm. 

They gave coursei* of instruction so eminently practical and satisfactory that they 
received the portions of the Cpngressional grant allotted to their respective States by 
the act of 1862. These agricultural colleges had farms for practical and experimental 
work ; and the Agricultural Department of the University of Missouri, established in 
1859, gave technical instruction illustrated by such practical work as could be made 
available on the neighboring estates. 

It will thus appear that it was the design of the Agricultural Schools prior to the 
grant of 1862, to make skillful farmers by teaching the sciences In their technical rela- 
tions to farming, and by practical illustrations of the principles taught in the operations 
of the farmy In connection with a good High School education. 

The originators and enactors of the law of 1862 had no intention of curtailing the 
practical features of the industrial education already in successful operation, but rather 
to extend its infiuence and make it more ejlcient by establishing schools in all the States, 
and by giving fUnds for permanent endowments, and for such additional studies as 
would make the graduates of these improved industrial schools the peers of the grad- 
uates of other colleges in general culture, and the equals of farmers and mechanics in 
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fnannal skilL For the law dearly demands a thorough professional school, and permits 
the addition of the ordinary collegiate studies. 

The terms of the act are definite on these points. The clause : •* Without excluding 
other scientific and classical studies,^^ plainly admits the ordinary collegiate studies • 
and the clause : ^* To teach such branches of learning as are related to agriculture and the 
^nechanic arts, in such manner as the Legislatures of the States may respectively prescribe, 
in order to promote the liberal and practical education of the industT^l classes in the 
several pursuits and professions of life,'*'* as clearly demand a prof essional or technical 
allege. And the practical feature is made absolutely certain by section five, which pro- 
vides for the purchase of ^' experimental farms." If there were any doubt of the design 
of the law, the design of those who proposed it, and the members of Congress who 
Introduced it and secured its passage, should aid in the interpretation. 

Bev. Amos Brown, president of the People^s College, N. Y., was sent to Washing- 
ton in 1858, to see how Congress would receive a proposition to set apart a portion of 
the public domain for ^'practical education,'*^ He found the Hon. Justin A. Morrill, 
chairman of the house committee on agriculture, disposed to second his efforts. • The 
law of 1862 was the result of their Joint action, aided by the fhends of industrial edu- 
cation throughout the country. We know, from personal intercourse, it was the design 
of president Brown to make these schools thoroughly practical, as he had endeavoured 
to make those over which he had presided at Oneida and Havana, N. Y. 

The speeches of Mr. Morrill, on his own bill, show clearly his design in proposing 
it He says : " The bill proposes to establish:^ (Ag. Rep. 1865, p. 122.) 

This and other parts of hib speeches show that his design was to give endowments 
for schools, which should give a '^ liberal education,^'* with special provisions for the 
sciences relating to agriculture and their practical application in the work of the farm, 
and where the *^ sons of toil ^' might find free tuition and opportunity to pay their 
expenses for board by work on the farm. He hoped thus to make possible the educa- . 
tion of a large class of American youth, who would be better prepared to discharge 
their public duties. 

In accordance with this interpretaiion, nearly all the Stated have provided colleges 
with farms and other apparatus, for making a fUll, practical application of the science 
taught to the work of the farmer. And all the schools which have no &rms, and nota- 
bly the Sheffield Scientific School of Yale College, have expressed a desire to possess 
lands for practical and experimental purposes. They recognise its necessity by saying, 
** Many of the advantages « * « may be secured by observations and ex- 
periments on private farms in the neighborhood of New Haven." 

In our own State, the public sentiment frpm first to last, has clearly and persist- 
ently demanded a profess! nal school, including farm-work. One of the earliest ex- 
preslOQS of public sentiment on this question was an address of the farmers and 
mechanics of Boone county to the people of the State in 1852, calling for a united effort 
of all classes to improve the Agricultural and Mechanical Arts, by the formation of 
A^cultural and Mechanical Associations, and by a State Industrial School, '* where 
our sons may be thoroughly and practically taught all those sciences which pertain to Ag- 
rieultural and Mechanical ArtsJ*^ 

This address was endorsed and reissued by the Farmers and Mechanics of St. 
Louis county ; was published throughout the State, and led to our Agricultural and 
Mechanical Associations. 

Soon after, the State Agricullural Society, under the lead of such men as Napton» 
Marmaduke, Hardiman, Elliot, Minor, Harris and Stephens, published several addresses 
iulvocating similar views, and sent a memorial to Congress asking for Congressionaal 
^d in the enterprise. 
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The people of St Joseph and the Northwest, petitioned the Legislature in these 
strong terms : *^ It is by means of Agriculittral Schools and Colleges alone that fanning 
•an he rescued from its inferior position, ♦ ♦ ♦ ♦ * It is 

by the application of true scientific principles in its processes, thai it can elevate the far^ 
mer and increase his profits.*^ 

Many Journals of the State were the persistent advocates of similar views. Most 
prominent among them were the Western Journal and Civilian^ under Judge Tarrier,. 
the St, Louis Itepublican^ under CoL Chambers, and the Missouri Statesman, under Ck>l. 
Switzler. 

In 1859 the Faculty of the University of the State of Missouri asked the Curators 
to establish a school of '* Scientific and Practical Agriculture," The School was at once- 
opened with a large, enthusiastic class of sixteen, who continued their course of study 
until the University was remodelled by legislative action. 

In later times, we find the records of the State Board' of Agriculture, of the State 
and District Horticultural Societies, and our agricultural Journals, full of the strongest 
expressions in favor of making the State Agricultural College thoroughly praciicaL In 
fact this Committee of the State Board, is perhaps the first to give public utterance U> 
the idea that the Agricultural College may be simply scientific and technical, without 
practical illustrations in farm-work, and yet comply with the law creating it. 

But the vigorous struggle over the location, whether it should be an independent 
school or a college of the University, Intensified and crystalized the idea in the public 
mind that the school should be professional, with &rm-work for practical illustrations. 
Those who demanded a separate college did so mainly through fear that if placed in the 
University its professional teaching and practical work would be overshadowed and 
neglected In the presence of the time-honored collegiate and professional schools, and 
the prejudices which professors and students were supposed to cherish toward these 
new toil-worn claimants for scholastic recognition and University honors. They also 
object because the professors of literary institutions * ♦ * * have litUe 
knowledge of the work of the industrial classes, and no sympathy with hard workers. 
« * * * Whereas, the teacher who instructs pupils in the sciences which 
pertain to agriculture, should himself know what agricultural labor is, and be ready 
with practical applications on the soil to Illustrate the laws he teaches.*' And besides,, 
they insisted that he should not only know, but also love and honor the work. We 
quote Arom their address to the Legislature : 

'* We say put it (the Agricultural College) in the hands of live men, who are in 
sympathy with the progress of the age, and who know the wants of the farm and 
work-shops. We must have one man at least who will be in sympathy with and who 
will know the wants of the farmer and mechanic. He should know how to *speed the 
plow,' and to unfold all the treasures of science ; he should love the field and the forest,, 
be at home in the orchard and the vineyard, and love the shiboleth of the herdsman aiici 
the shepherd." 

They believed such teachers would inspire our youth with such a love of the farm 
and its noble work as would elevate them above the pleasures of the city and the ambi- 
tions of political life. 

But the advocates of union, and most conspicuous among them, the President and 
Curatorsof our University, made the strongest possible declarations in favor of the 
technico-practical feature of the Industrial College. They indeed became the warmest 
and most zealous advocates of experhnental farms, fine stock, farm-houses, orchards^ 
vineyards, gardens, plant-houses, work-shops, and all the appliances needed to make a first" 
slass technico-practical school. 
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President Head in his Inaugural Address, uses this definite language : '* In our 
College of Agriculture we must have the solid loundation of science * « » 
to be accompanied, it is true, * * * by the test of experimental practice." 
In his exposition of the Congressional Law, he says : " The term liberal^ as well as 
** praeiiealy^^ are expressly used as comprehending the objects aimed at in the educa- 
tion of the industrial classes in the pursuits and professions of life. '* What right," he 
asked, ** has any man to step forward and annul these grand provisions?" 

President Read said to the Legislature in 1867 : *' The objection is too whimsical 
and absurd for serious reflection, that the Industrial Schools cannot flourish with pro- 
fessional and literary colleges. « * * * « The Industrial must be 
made equal to the professional, and put side by side with them." 

In his Commencement Address, 1868, President Read said, in speaking of the edu- 
cational reform needed, it is proposed ** to apply the highest science to the best 
methods of art, first the liberal and seierUific, then the practical. First to know, then 
ib." In Botany he would have the student *^study the principles in the class-room," 
and ^' grow the plants and make the experiments " In the field. 

He also drew a beautiful picture of an experimental farm, stretching away from our 
University a mile or more to the banks of the Hbikston, covered with buildings, 
orchards, "vineyards," "grain-fields,". **every variety of farm implement^" "gar- 
dens," '^laid out with walks" and "furnished with hot-houses and conservatories," 
"rich in plants and flowers and shrubs" for the study of Botany, all for the experi- 
mental work and study of professor and student. 

The Curators were no less emphatic in their interpretation of the law of Congress, 
that it demanded a tecbnioo-practical school, as shown in their memorials for the loca- 
tion of the Industrial College. In the memorial of 1^7, they gave a somewhat detailed 
account of the princely domain attached to the Agricultural Institute at Hohenheim^ 
with the laviRh for giving the student every possible opportunity to gain manual skill, 
and make practical application of the sciences taught, in culture and management of 
forests, all kinds of firm crops, fruits and garden products, and in the rearing and 
management of all the varieties of domestic animals ; and say this, " with such changes 
as the difierence of society and government requires, may be assumed as a guide for 
our efforts." 

In the memorial of 1869, they say the law of Congress demands ^^ practical train" 
inffj^^ and the " training of practical workerej'^ 

When all parties were thus in accord on these fundamental and vital features of 
the prospective college, the law locating it was so formed as to place the practical 
features beyond all danger of being overshadowed or neglected. The law provides for 
a District College, " to promote the liberal and practical education of the industrial 
elaseee in the several pursuits and prof eseione of lifey Language can scarcely be more 
specific, respecting the practical features. , 

In answer to the question: " What shall be the aim and scope of the University, if 
the college agriculture were made a department?" the Curators say : " Our University 
most be brought up to the highest requirements of the times, and have all the means 
and appliances necessary for imparting a thorough and practical education to our young 
mien who may wish to engage in the various pursuits and industries of life. * * * 
The agricultural and mechanical arts must be placed in the same rank as the learned 
professions ; then will young men crowd her halls, but never if we act otherwise." 

This memorial also quotes approvingly estimates made by the trustee s of the Mas- 
sachusettss Agricultural College, showing that it would take $60,000 for apparatus, 
books, plant-houses, domestic animals and farm fixtures, to put our farm and g^arden^ 
and agricultural lecture-room in a condition to meet the demands of our pupils. 
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Such are a few of the many similar expressions respecting the practical and experi- 
mental character of the Agricultural College put on record during^he contest over its 
location. Language could scarcely be more definite and emphatic. 

The agricultural and horticultural associations of the State, and the State Board of 
Agriculture had but one mind on this subject. They were earnest advocates of the 
most liberal provision for the experimental and practical departments of the Agricul- 
tural College. The President and Curators of the University were quite as decided in 
their views, and as emphatically declared the necessity of ample provision for practical 
and experimental work. 

The law loo provides a ^^ perpetual fund, to be styled the Agricultural and Mechanical 
Fnnd,^^ for the support of said College. The law also provides lor the purchase " of 
stock for improving a model or experimental fai m of not lees than 640 acres of land * *,* 
for the use of said College,'''* and the donation of said farm by the county of Boone. 
And finally to secure the technico-practical features, and the entire integrity of the 
Industrial College, the law-provides that " one-third of the Curators shall he chosen from 
the State Board of Agriculture.^'* We do not see how a law could more carefully provide 
for the professional and practical features of the College. 

The Curators, to carry out the letter and spirit of the law at once, in 1870, appointed 
a Professor of Agriculture, and made it his special duty to teach the relations of science 
to agriculture, or show the connection between the science of the lecture-room and the 
work of the farm, by their application in the work of the farm. 

It was definitely settled by the Curators themselves in adopting the course of study, 
that a graduate of the Agricultural College must have a good general education, be 
thoroughly trained in the sciences pertaining to agriculture, have a thorough technical 
knowledge of all farm operations and manual skill to use them all in the work of the 
farm. One item in the course of study will illustrate the meaning of this. Take the 
horse. The course of study requires a full scientific knowledge of the horse, his ana- 
tomy, physiology and diseases, together with his history, character and habits. This 
is the science. The course also requires the student to know the use of the horse, how 
he is managed, fed, clothed, housed, geared and worked. This is the technical educa-- 
Hon relating to the horse. But the course also requires tlie sudent to have the care of 
the horses, and manage their work and food, and report the results at the end of the 
week. T\A^ \s the practical edu4iation. 

The course of study adopted for the Agricultural College, also requires one lecture 
_per diem for four years, either technical or practical, for the professional part of the 
course alone. 

The President in his address at the next commencement after the location of the 
Agricultural College in the University, said : 

" The University was trembling for its very existence. The problem was whether 
it was to be or not to be. The victory has been won. The iuture of the Univer- 
sity is now established beyond a doubt. The University is now a part and parcel of 
the State itself. All this is the significance and meaning of the late act of the Legisla- 
ture in creating the Department of Agriculture and Mechanic Arts in connection with 
the University. 

*' The Board of Curators will, in the amplest manner, so far as the endowment fund 
will permit, meet fairly and honestly the requirements of the act of Congress giving 
the land grant." In speaking of the requirements of the law, he says : '' Note these 
words : ^practical educaiion''-''industrial classes,^ " " That is its * * * leading 
object." ''The path of duty is made plain by the light of facts. We cannot— we 
cannot disappoint the hopes and expectations of these classes. To do so would be the 
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most wicked and perfidious of all acts. It would be to break faith— to deny all our 
pledices— to abjure our trust" 

What language could make the assurance stronger that the practical t^nd indus- 
trial features should be made prominent I The report of the Committee on Reorgani- 
zation, made December, 1870, and adopted by the Board of Curators, contains this lan- 
guage : " Yet the committee are fully aware how much there is to be done to make 
the Agricultural College of the State of Missouri worthy of the State." Among the 
things needed are mentioned, " farm houses," " dairy," " agricultural machinery," 
"barns and stables for domestic animals," and *^ plant-houses." (But none of these 
have yet been furnished the college.) But funds failed and the University appealed to 
the Legislature for aid to carry out in food faith the obligations of the State to the 
jceneral Grovemment, to build up and e,qulp an Industrial College, and to the county 
of Boone to make the farm contributed and the Agricultural College of the greatest 
poslble use to the industrial classes. ^* This," said the President of the Board, In 
that magnificent plea for industrial education, ** makes it necessary for the State to 
provide, not only buildings, but apparatus, libraries, stock of farms and other mate- 
rial aids for instruction." "This General Assembly surely cannot consider it too much 
to be called upon to carry out in good faith the establishment of an Agricultural Col- 
lege by the erection of suitable buildings and by other necessary preparations to com- 
plete the Institution." " Is not this," said the President, " the very thing that Boone 
county bargained for In the gift of $90,000 as a bonus » * ♦ * for the location of 
the Agricultural College?" "Now does not good faith * * * require the appro- 
priation provided in this bill for the benefit of the Agricultural College ? " And still 
i^gain the President of the Board urges his claim for the benefit of the industrial 
<3la88es, and the industrial classes only, in this strong language : '^We have the lite- 
irary and scientific advantages of the University, and hence ask onli/ for the industrial 
department^ the department set aside for us, i\iQ farmers^ the mechanics and the miners." 
Again he says, **We want the means of experiment and practice, and we must have 
them, if we are to keep pace with the spirit and progress of the times." And yet the 
Agricultural College has not received a single " means of experiment and practice^* 
which it did not have when this noble plea was made. 

When the grant was obtained (1S72,) of $200,000, the Curators made appropria- 
tions of some $10,000 foi* propagating houses, under-draining, books and apparatus for 
the agricultural rooms. And, besides, the President and Curators often declared our 
need of buildings, machinery, green-houses, propagating houses, dahry outfit, blooded 
stock and improved Implements for all parts of the farm, and cabinets and apparatus 
tor the agricultural lecture-rooms, and yet less than $1,000 has been spent for all these 
purposes. 

With all these facts before us, the decided character of public opinion for the last 
twenty-five years, the mandatory provisions of the law of Congress making the land 
^frant, and the law of the State locating the College, the obligations growing out of 
the munificent gift of Boone county— $90,000, providing a farm to establish this very 
feature of the College— the Faculty of the Agricultural College have felt bound by the 
most sacred obligations to give the students the best possible instruction in literature 
and science, and to show them, by all the means in our possession, the professional 
' nses and practical applications of the sciences to the work of the farm. In this, we 
l)elieve, we are carrying out the true design of the Agricultural College, and proving 
ourselves most fkithfnl to the high trust committed to our care. 

But we protest that there can be no honest and intelligent demand upon us to do 
tnore than the means at our disposal will permit ; and we must be permitted to say that 
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our protest may be spiced with a little disappointment when such a demand (for brick 
without either straw or clay) comes from the very men who Icnow we have no means to 
do the work demanded, and that they themselves, as Curators, have not been able to 
H^ve us the facilities to do it. 

n. 

The relations of an Agricultural College to the University seem also to ht misunder^ 
stood. It was a matter of deep solicitude, and it was believed that the law locating the 
Gollegre had fixed its status and relations with sufficient care and distinctness. 

The law of the State locating the Agricultural and Mechanical College, makes it 
^^ a distinct departments'*^ with special functions, creates a *' separate and perpetual fund " 
for its support-, a ''^separate Faculty ^''^ a distinct and professional course of study, sepa-- 
rate classes, and special designs. The union is for special, economical purposes, and for 
mutual benefit, without the sacrifice of individuality. The Agricultural is as distinct 
a College as the Medical or the Law School. It has always (1870-1876) had its Faculty^ 
its students, and its technical and practical instruction. 

But the condition of our Agricultural College is by no means satisfactory. No 
one can regret the necessity for this humiliating confession more than the Faculty, 
who have exerted every power to make it subserve the ends for which it was estab* 
Ifshed. 

During the first years, (while the Curators furnished us with more liberal means, 
and while we were encouraged with the hope of library, apparatus, garden fixtures, 
farm machinery and fine stock,) the school filled up with 138 enthusiastic pupils of 
both sexes. We had a prosperous Horticultural Society, a Vintage Festival, and the 
praise of our energy and success came from all quarters. Even United States Senators 
gave our success as a reason for further aid, and the late President of the University,, 
who seldom praised his co-workers, said, in a public circular: *' The Agricultural and 
Horticultural courses are most efficiently managed." . 

But a change came. The Agricultural School, Instead of being overshadowed, aa 
apprehended and predicted, was overshadowing. While we were hastening to supply 
the means of instruction to prevent a decline, the decline was made inevitable by an 
action wholly unexpected. The appropriations for apparatus, library, propagating 
houses, under-draining, etc., above mentioned, were repealed, and our orders for appa- 
ratus were countermanded, and we were told to cut down all expenses* to the lowest 
figure ; and this order is still in force, and all the expenses of the last three years, 
carrying on the garden, vineyard, nursery, and all the experiments on com, hedges, 
vines, forest trees and garden crops, have cost less than $375 per annum. This covers- 
the outlay for all our practical work and experiments. 

This came upon us like a clap of thunder from a clear sky. Buin was inevitable ; 
and the Dean of the Faculty pleaded with the President, with the Curators, and with 
the Executive Committee, using the argument which the President had so well pre- 
sented in his plea that **we must not lose the prestige of yearly progress," of success. 
"We must not lose what it will take years of labor to regain." Give some al^*, make 
some promise, leave some hope to stand upon and to hold the noble band of students 
we had so interested. He saw the inevitable collapse, and with the energy of despera- 
tion he pleaded and begged as a mother for her noble sons. 

*' No MoNBY," was the answer. But our agricultural students saw the apparatus 
and the books pouring into the other departments, while their special department was 
left destitute. By degrees the noble fellows dropped out. Some went to other States, 
some graduated in Science, some in Medicine and in Law, and are now teaching or 
practicing their professions. The number ran down from 138 to 16. 
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Bat we have labored on, with few words of cheer, hoping onr rich and prosperous 
State would give us what is needed to make our college equal to those of our neighbor- 
ing States, and that the departments of Technical and Practical Agriculture, the only 
departments we have peculiar to the Agricultural College, might yet share more liber- 
ally the idd given to this industrial school. And although we are laboring with so 
little to labor with, we are not half so mean as the representations of this committee 
would make us. 

This committee of the Board of Agriculture could find no '^distinctive Agricultural 
School,'*'' no ^'ayatematic course of instruction in Agricultural Scienee,^^ no ^'students pur- 
suinffj"*^ and *^o professors conducting such a course.^* 

This is a dark picture ; but fortunately it does not correctly represent a single 
feature of the school. We have a distinct Agricultural College^ as we have suflBclently 
shown. We have a full systematic course of study ^embracing a regular schedule of 
agricoltural science," requiring one lecture a day for four years in the technical and prac- 
tical part alone. Our course of study has received marked commendation fh>m the 
highest authorities in the land. We have professors regularly and systematically 
teaching this course, and we have bad students studying it all the time for six years, 
since September, 1870, when the first class was formed ; and although this committee 
<ouldjmd no students^ two classes of agricultural students met two agriculturaLprofes- 
sors every day for that whole year, and a third class did the same for a part of the 
year. We had fifteen agriculturaf students during that year, all engaged in the prac- 
tical work of some department of husbandry, and we may add, our College has had 
more students of practical agriculture than any other school in the West, save, per- 
haps, that of Michigan College. They ascertained that no agricultural chemistry is 
t&ught. Still we have an excellent laboratory and a skillful professor ever ready to 
give instruction in that branch, and the course is open to all who choose to pursue it, 
and has l>een for several years. 

Tills committee says ^'a portion of the vineyard had been ruined by bad pru- 
ning "—but this was a mistake. The failure did not come fh>m bad pruning. Some 
of our vines died as did the vines of many other vineyards in that year, f^om the severe 
cold of the previous winter— the coldest ever known in this country— and from the 
severe drought of the following summer, when the soil was not wet from the 16th of 
June to the 15th of October. 

They say our wine rotted because we failed '^ to rack-off at the proper time." But 
it was runined l)efore the time '^ to rack-off." If the committee had inquired the his- 
tory of this wine from the professor who had the care of it, they would have been 
better satisfied, and would have learned a valuable lesson in the management of Agri- 
coltural Colleges, and our want of a few simple instruments for testing the strength of 
toast and wine. 

This report also says, *' all we have learned in the last fifty years , seems not to have 
reached the Agricultural College." This is rather hard on the Curators and Faculty, and 
cTen on the Board of Agriculture, who have always, till lately, had several of its mem- 
bers in the Board of Curators, and one of them is now a Curator and on the farm 
committee. We have sought information, asked for books and periodicals to inform 
us, and we have purchased the books used in the European Agricultural Colleges, but 
we, like all others, are still ignorant of many of the laws which control the assimilation 
mnd growth of plants and animals. We cannot even foretell with certainty the condi- 
tions of the weather without Meteorological instruments, how much cold will kill 
peaches, grapes, pears, apricots and other fruits without a thermometer, nor Just how 
fast the wind is, and how much rain falls, or how moist the air is, nor how hot, without 
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# 
instraments. We hope the Board will aid us io our efforts to obtain the means of 

knowledge. 

The committee found no indications of even *^ small experiments.^' And yet^ 
nature and science and art were working out several experiments which had been in 
progress for several years, and they are still working slowly to reliable results. One 
of these experiments was instituted at the suggestion of one of this very committee 
several years since. The hedge in this experiment is not quite grown ; yet many 
have pronounced it the best hedge they had seen. We are experimenting with six 
different kinds of hedges. 

We have experimented with fifty different varieties of grapes, many apples, pears» 
plums, figs, several wild fruits, forest trees on different soils and various processes of 
making wine. All of which are still in progress, and will be reported as soon as 
reliable results are reached. But the most important experiments have been made on 
soil exhausted by fifty years of cultivation, mostly in com. We have raised from this 
exhausted soil good crops every year for six years, without manure or dressing of any 
kind, and notwithstanding there was not rain enough in one year from June 15 to 
October 15, to wet the surface of the ground. This committee could have seen these 
and other experiments in progress had they inquired of the oflScers in charge. We 
have several times asked for means to carry on other experiments, such as under-drain- 
ing and the comparative culture of different varieties of wheat. But there was no 
money. It may be proper to state that it is our opinion that colleges of limited means 
will better serve the ends of thehr creation by devoting the most of thehr energies to 
teaching what is known, rather than in attempting to discover new principles, leaving 
the experiments for discovery which cofet so much, to experimental stations and col- 
leges with abundant means. 

One member of the Board, in his remarks before that body, blamed the Professor 
of Agriculture for not making chemical experiments. He says : *' One of the Pro- 
fessors in the Agricultural School in Michigan made an experiment which did not cost 
a dollar. He took a sod composed of herds' grass and clover, and found out, precisely, 
the amount of fertilizing power there was in that sod." 

As this comes fh>m a critic, who sets himself up to teach us our duties, because we 
are ignorant of what has been learned the last fifty, years, we may be allowed to 
examine the lesson taught 

He said •« it did not cost a dollar" to determine, precisely, the amount of fertil- 
izing power in that sod." But it would take the chemist at least two weeks to do it, 
besides the cost of apparatus and re-agents. The precise analyses of the timothy and 
clover and soil in that sod would not cost less than many dollars. Again, the Professor 
of Agriculture has no apparatus for doing such work, and, t)esides, it is not his bus- 
iness to do it It is the duty of the Professor of Applied Chemistry to make such 
analyses, when needed. This critic also says : *' If Professor Swallow will do some- 
thing like that, he will put a point before his scholars." But Professor Swallow puts 
precisely the same ' ' point " before his scholars every year, in his lectures on fertilizers^ 
and also in those on the rotation of crops ^ and that, too, without any expensive analyses ; 
for it has long been a well-settled principle of agriculture, that sods are rich fertilizers, 
and that clover is a good crop for restoring fertility in a rotation of crops, and for 
rendering barren soils fertile. Professor Swallow used clover for these purposes forty 
years ago. Many will remember the extensive "pine-barrens " west of Albany, New 
York, and how clover and gypsum made them one of the most productive regions of 
the Empire State ; and, besides. Professor Swallow had a pupil, Mr. Ferlur, in the 
Agricultural Laboratory in Hampden, Maine, in 1849, who determined, by careful 
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analysis, Just what elements, and how much of each, an acre of clover would restore 
to the soil, and the results were published at the time in the Portland Argxu^ and were 
used by him in his prize essay, written, in 1856, for the ^' Missouri Agricultural and 
Mechanical Association," and published, with its premium lists, at Boonville, 1857, and 
copied in the Report of this Board of Agriculture for 1866. So, these facts were well 
known and applied by Professor Swallow before the Michigan Agricultural College 
was founded ; and all intelligent teachers of agriculture have put that '^ point '' before 
their pupils for the last twenty-five years, at least. [This very ** point" was actively 
discussed by Mr. Qeddes and others, before the Agricultural Society of the State of 
New York, as far back as the year 1845.] 

This report also says that *' the Professor of Agriculture gives so large a portioii 
of his time to teaching other University students, « * » that he has little 
time left to work up the subject of agriculture in a professional way." 

It is true that the Professor of Agriculture has been greatly overtasked, and yet 
the Professor of Agriculture has not, for a single day, neglected a single pupil ^ho 
vnshed instruction in agriculture. His course of instruction comprises five hundred 
lectures. Many of these lectures are given in the field in connection with working 
lessons. 

The Report also says : " The President of the University and the President and 
members of the Board of Curators agree that a distinct department of agri- 
culture, including some simple and useful experiments ought to be maintalned» 
and so &r as the income belonging to this department is concerned, can be main- 
tained." The Faculty of the Agricultural Coll^ is rejoiced to learn this fact, and 
fhey are ready to institute and carry out any experiments that promise valuable 
results, and for the completion of which the funds may be provided. Nothing can be 
more pleasant than experimental studies. We have had several experiments in mind 
which we have for years desired to put in operation, but have not had the means. 
Others we have carried on with the means in hand, vfz. : A worn-out garden plat, and 
$375 a year. 

The Faculty of the Agricultural College are the more confirmed in their convio- 
tions that the course of study must be made technical and practical by the past history 
and general tendency of public opinion in that direction. 

The Commissioner of Agriculture says in his last Report : ** The disposition of the 
Curators of these colleges during the year, appears to have been to make them more^ 
industrial and less literary in their character, and to make labor compulsory so far as it 
is educational," ** but beyond this leave it voluntary and to pay for It" This has been 
precisely the idea of our Faculty from the beginning, as shown by our course of study^ 
and the explanations of it in all our catalogues and reports. 

The National Grange, now in session at Chicago, call attention to the great need of 
a more practical education, and that the youths must be educated to esteem labor as 
honorable. These opinions, too, are in exact accordance with our published views of 
the design and duty of our Agricultural College, as published in all our catalogues 
and reports ; as on page 75 of our report of 1876, we sagr : *' Our graduates must be the 
peers of scholars in mental culture, and ' the equals of laborers in manual skill and 
physical development, that they may be prepared to honor labor and utilize and dig- 
nify learning. « * * our Industrial College, then, must be a school 
of labor as well as of study." Every student, from the beginning, has been a student 
of work— a cheerful one too. Some have at first protested that they had learned to 
work ; but when they saw that they could not do it as well as the Professor of Agri- 
ture, they became cbeerfld students of the work. 
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So much we have said in defense of the school we have in charge, as a part of oar 
<)aty to it and to the State ; bnt this report of the Board of Agriculture for 1876, has 
the tone and spirit of a personal assault on more than one of the professors. So &r, we 
have made no personal defense ; but we wish in conclusion to say, that even professors 
faaye some rights. When a professor assumes the duty of a chair in a school, there is 
an implied obligation to furnish him the necessary means of doing his work. When 
the professor of agriculture undertook his work, there was no means of doing it. He 
had a naked farm and an empty lecture-room. But the State Board of Agriculture, as 
we have shown, had published its ideal of the College, which gave the professor of 
agriculture eiffht assistants, skilled in the various departments of husbandry, and a 
lecture-room filled with the apparatus needed for technical instruction. The President 
had drawn his ideal of a farm, stretching from the University to the Hinkston, and 
covered with all farm buildings, orchards, vineyards, gardens and conservatories for 
practical work, and a scientific building filled with apparatus for technical instruction ; 
and the Curators referred us to the Agricultural Institute of Hohenheim, with all its 
princely proportions and prodigal appliances, as a model to which they would work. 
Such were the prospects held out to the professor of agriculture when he undertook 
the work. For three years the school progressed in numbers beyond all our expecta- 
tions. But when our small appropriations were repealed, and we were told we could 
not have even $1,000 a year for all practical purposes of tbe College, and when we took 
an inventory of our means to make the College what you expected, and found instead 
of your eight skilled assistants, one negro laborer, a few poor garden tools, and a hot- 
l>ed, instead of Hohenheim, with all Its profUse appliances, a few books, all of which 
one can carry in his arms, a few colored engravings of fruit, and some old bones, picked 
up in the pastures, we saw but small prospect for an Agricultural College. And yet* 
with our negro man and hot-bed, and vineyard and $375 per annum for all expenses, 
you expect us to compete with the best schools in the country, whose lecture-rooms 
are filled with the best apparatus, and whose farms are stocked with blooded animals, 
and whose conservatories are filled with all fruits, and whith, like the schools of Maasa. 
chusets and Pennsylvania, have $6,000 a year for fiurm expenres. 

In this you expect too much. Up to this time, be it known, our Faculty has made 
no complaint of those who have undertaken to manage this school. They are our 
superiors. But now, will you permit us to say, we were entitled to your sympathy 
rather than to your complaints. Has any one of you, for the last three years, come to 
-cheer and consult, and advise as to what we could best do with our small means? Our ' 
biennial applications for aid have received no substantial response, nor adrioe or hope, 
save once. .The response then was, '* We have no money, and you must cut down your 
«xpenses to the lowest possible figure." That direction we have obeyed to the letter. 

Very respectfhUy submitted, 

G. C. SWALLOW, 
Chairman of the Committee and Dean of Ag, College Faculty • 
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STOCK-FEEDING. 



BT ISAAC A. HEDGES, ST. LOUIS. 



DiAR Sir : In compliance with your request, I have the pleasure of submittiDg 
the following plan and accorapapying discussion upon the subject of stock-feeding, for 
f»ublication, which I propose to arrange under the following heads : 

1. General remarks relative to the subject. 

2. Preparation for the business ; selection of location, etc. 

3. Buildings — such as the stalls, corn-cribs, forage-lofts, etc. 

4. Water supply— its importance, etc. 

5. Feed— its constituents and preparation. 
«. Machinery— kinds, cost, etc. 

7. Com cobs as food. 

S. Operating process and detail. 

9. Recapitulation. ' 

GENERAL REltfAKKS. 

In no department of agricultural pursuit has there been less improvement than in 
that of stock-feeding. With but few exceptions, the usual rough-and-tumble method 
of out-door feeding with com cut &t the ground and tumbled out— sometimes in the 
mud, sometimes in the snow— where the lesser animals have to shirk and dodge the 
greater, with the hogs chasing after to give variety to the performance, and reclaim 
some of the grain that has been wasted In the processes of mud-tramping, as well as 
imperfect mastication and digestion. I have found the common reply of those large 
feeders, who are feeding one hundred head or more, to be, that they could not afford 
<to erect stalls and feed ground feed upon so large a scale. This is certainly very illog- 
ical, and directly opposed to the experiences of all other kinds of business, and espe- 
•cially that of manufacturing, where it is well proven that the more extensive the 
-business, the better are those engaged in it enabled to prepare for it. What would be 
the cost of your plows, reapers, sewing machines, etc., if they were made in small 
shops in every little town ? The same qualification is required to superintend the 
small as the large business, while the latter can afford to invest large sums in mechan- 
ical appliances that largely facilitate the work and make uniformity certain, and, at the v, 
same time, lessen the cost largely. 

Now, if farmers expect to compete successfully in their operations, the same as 
the manufacturer and mechanic, they must, like them, systematize and concentrate 
their efforts, and avail themselves of all the advantages possible, in such a manner 
that one man can do the work of six, and one bushel of corn will equal two or more as 
ordinarily fed, besides a saving of one-third of time in fattening the animal. 

There is another essential gain in the improved method of feeding, in the quality 
•of the beef or pork, by which a higher price is obtained. It is well known that the 
meat of animals of slow growth is fibrous, tough and tasteless, possessing a limited 
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amount of nutrition ; wliile that of rapid growth is tender, juicy, of fine flavor, and 
full of nutritf(»n, commanding: the highest prices in the market. This business of 
making beef, pork, butter, cheese, etc., is a manufacturing business, and those engag- 
ing in it should bring to their aid every possible advantage, in order to make it a suc- 
cess equal to theU: cotemporaries in other lines of business. They need not have the 
fear of establishing permanent works that mechanics have, for no inventor is likely to 
supersede them by getting a patent for a substitute for beef and pork, or any new way 
of making it I shall endeavor to set fortiv in the subjoined plan and specifications, 
the chief features requisite for an establishment, which may serve as a guide, if it ia 
not adopted precisely as given. The ground-plan is one-sixteenth of an inch to the 
foot ; the elevation one-eighth of an inch to the foot 

PREPARATION FOR THE BUSINESS. 

The first step taken should be to determine 
the extent of your ability to ^tart ; that is, 
how many head to provide for in a substan- 
tial manner, without danger of fkiling. The 
plan or purpose should be settled during the 
winter, in order to grow such crops in the 
coming summer as shall be suited to prose- 
cute the business. Besides, the leisure hoars 
and days of winter, spring and summer can 
be profitably employed in building the £m>- 
tory. But, before commencing, seek all pos- 
sible information, by discussions, corrtopon* 
dence and reading, to the end that a correct 
start may be made, as it is much better to 
avoid mistakes than to correct them after- 
wards. This should be one of the leading 
subjects of detMtte in club and grange meet- 
ings. 

If there is a lack of means .to start by a 
single party, it would be well to assodate 
by some safe and simple method enough 
persons to aggregate the required capital to 
make a sure basis for the prosecution of the 
business sui^essfully. There must be due 
allowance made in this as in all other enter- 
prises of like character, for the incidental 
drawbacks consequent upon the oversights 
of new beginners. One thing, however, is 
certain, that good, cheap stock, and cheap 
feed, well prepared and fed to well-sheltered 
stock, will pay and ever has paid. I have 
been intimately associated with the stock- 
feeders of tho^jNorthwest for more than a 
quarter of a century, fUmishing them with 
machinery ; meeting them uppn thehr planta- 
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tions, at flairs and in conventions where stock-growing and feeding tias been the great 
theme of discussion, and I can testify, most clearly, that in no instance has there been 
even a doubt expressed adverse to the position above stated. If our country banks 
and other corporations, having surplus funds, would invest them, or loan them, to be 
Invested in stock for such fiactories as are here contemplated, upon as good terms as they 
do to pork-packers, grain merchants, etc., who buy up and then monopolize the market 
of those products, it would undoubtedly better serve the general welfare of the people 
at large, and be quite as safe and profitable to themselves. To the feeder who has a 
large stock and is without means to adopt a better plan of feeding, I would say : sell 
oflf a portion, and with the proceeds erect the factory for the balance, by which, in the 
saving of com and the increased value of those fed, there will be realized enough to 
elear the investment made in the works, as I shall endeavor to prove under another 
head of this treatise. 

BUILDINGS-THEIR ARRANGEMENTS, Etc. 

The ground for such an establishment should be high, dry and healthy, with a 
gentle descent to the south or east« if possible, to avoid the cold winds. By reference 
to the annexed engraving, it will be seen that the ground plan represents a double tier 
of stalls, with a rail-track passage in the centre. This line may l>e extended to any 
desired number of stalls ; hence a slight descent to favor trucking the feed or flowing^ 
water through their mangers in inclement weather, as an hour of exposure in such 
weather, drinking ice-cold water, is very damaging to stock from a warm stable. 

It may not be amiss to describe here a simple and cheap process of maldng a 
thatched roof, for which rye straw is preferable. One acre, even, if sown in the spring 
and cut with a cradle or dropper reaper close to the ground when in blossom, weU 
cured, and bound in bundles about six inches diameter in the band, will cover all the 
buildings needed for a large establishment 

CONSTRUCTION OF THE ROOF. 

Sectional rafters about four feet apart (roof of about one-third pitch) ; across these 
rafters nail slats or %mall poles ; if of the former, 1x2 inches, same distance as the 
length of your bundles from butt to band. It will be well to use either two courses of 
shingles or a good wide board at the eaves, to facilitate attaching an eave trough, if 
such Is desired. Let the first course of the butts of straw range three or four inches 
above the butts of the shingles ; fasten the bundles' by passing a little handful of the 
straw fh>m the underside of the bundle around the slat, with the band of the bundle 
resting Just above the slat, crowding the bundles close, which will hold the straw 
wrapped around the slat. The next and succeedhig courses should lap just lielow the 
band ; will have to part the top end to pass the band around the slats. Such roofs are 
cheaper and warmer than shingles, and will last ten or more years. 

The feed preparing department should be a thorough structure, with corn cribs, 
hay, or fodder lofts, meal chests, mill space, and a spacious root cellar under the whole 
building. The position of these are indicated by the ground plan. This building 
should be about 40x50 feet, and two stories ; the upper story to serve as a repository 
for such fodder as is desired for chopping and mixing with the slop below. The com 
could be elevated into it by power, and there ground, letting the meal descend through 
spouts into the chests below, thus saving hand labor. In this loft should be a water 
tank, as seen in the cut Into this the water can be raised by power-pumps from well 
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or cistern below. The importance of this elevated water tanJc will be appreciated when 
the working process is described. 

I mast impress upon the mind of the feeder the great importance of shelter for 
stock. It is safe to say that twenty-five per cent, is gained thereby, as during at least 
one-third of the season—from November to April— stock that are exposed without 
shelter, will not gain at all, although fed to their fuU satisfaction ; hence they are merely 
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boarders on charity. I read the statement of a feeder of Champaign county, Illinois, 
some four years since, who fed eighty bead in stall and sixty head out-door— each 
having feed alike as to quality— while the Qixty outside required more than the eighty 
in stall ; and at the end of the season he found the stall-fed had increased much more 
per head than the others, making beef at the same time that sold higher than thoce fed 
outside. It is hardly necessary to say why this is the case, for It Is well known that 
the cold has to be counteracted by the food. Hence it is better to shelter and keep 
stock in a thriving condition through the winter, than to grow com, bay, etc^ In the 
summer, merely to keep them warm in the cold, stormy days of winter. I add here 
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estimates of the plan annexed, as made some three years since, when materials were 
higher than at this time. 

WATER SUPPLY AND ITS IMPORTANCE. 

Pure spring, well or cistern water, and an abundance of it, is very essential to the 
success of this business. It has been well known that slop— even thin slop — ^favored 
the production of milk, and also contributed to fattenii^g hogs and cattle ; but the par- 
ticular philosophy of it had never met my observation so forcibly as in perusing the 
October number of the Medical Brief, edited by J. J. Lawrence, M. D., of this city, 
under the heading of ** Drinking of much fluid the cause bf obesity.*' I find the following : 

'^ Since making the treatment of obesity somewhat of a specialty, I am fully con* 
vinoed that the drinking of much water, or other fluid, is one of the principal causes 
of obesity, the oxygen and hydrogen of water formins: with the carbon of food to make 

" Mr. M. Dancel adverts to a circumstance hitherto completely overlooked by profes- 
sional men who have made the cure of obesity their peculiar study. While collecting 
observations concerning the cure of obesity in men, he remarked that those who fed 
on substances containing little or no adipose matter did not diminish in corpulency when 
they drank much, and it struck him that water and watery substances must favor obesity . 
The experiments he made proved this to be a fact, and he now expresses surprise at find- 
ing that among the many experiments tried for the fattening of animals, the water, 
often absorbed in considerable quantilles by the subject was never taken into account, 
while he now shows that water plays a great part in producing obesity, as may be per- 
ceived firom the following experiment : Among the horses of the regiment of the 
Garde de Paris there was one remarkable for its leanness. At Dr. Dancers request, the 
veterimary surgeon of the regiment diminished its daily ration of oats to. three pounds 
per day, while It was supplied with abundance of water, into which a pound of bran 
was put. In the course of twenty-seven days, it increased about thirty-six pounds in 
weight In the same regiment, an exceedingly fat mare, that could hardly carry its 
rider, was reduced trom an allowance of sixty litres of water per day to fifteen, and 
speedily lost its obesity, resuming its former vigor. I think the corpulency of beer- 
drinkers is due more to the amount of fiuid drank than any fattening properties of the 
beer, fat persons being generally great consumers of fluids. In all the cases of succes- 
ftd treatment of excessive corpulency, the amount of fluid taken has been diminished 
to the least possible amount.'' M. M. GRIFFITH, M. D. 

Parsons, Lukebnb Co., Pa., Sept 1876. 

^r. Wm. S. Nivin, a farmer near Bunker Hill, Illinois, stated in my hearing, upon 
our fkir grounds, in this city, last fall, that his method of feeding his cows all last winter 
was to crush his ear-corn on a No. 2 improved Little Giant; shovel the meal into a vat 
or tub, covering it with boiling water ; let it stand closely covered some twelve hours ; 
then he put an ordinary wash-basin full of this with one of wheat bran, with plenty of 
water, as one feeding, intp the manager of each cow. This, he found, was ample ; 
while the flow of milk was very satisfactory, both in quantity and quality, and his 
eows were good beef in the spring. 

The still slop now being used by the city dairymen is certainly very little more 
than water. It is true they add some other provender to it, but still it is a remarkably 
thin soup. There is in it, however, one constituent that deserves notice, and to it I 
wish to call special attention, as I have done before some years since : that is the acid 
it contains. It is well understood that the mash has to undergo fermentation beyond 
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the vinous or small beer to that of the alcoholic, before the spirit can be obtained bj 
evaporation ; this slop is consequently left quite acid, and of the acetic kind I have 
found by the test of litmus paper that the effect was fully equal to that of a sour apple. 
Now, it is almost certain that this acid is one of the principal and most important con- 
stituents of this slop. All green vegetation possesses a degree of free acid, a portion 
of which is transformed into sugar, starch, etc., as the plant matures. Young grass I 
found very acid ; even sugar cane is the same until it has bad full growth and been 
exposed to the alternate actions of hot sun and cool shade, whereby the carbon and 
oxygen unite with the hydrogen already abundant in the plant, and thus develop the 
saccharine. This aeid in the grasses is not only nourishing, but stimulating to the appe- 
tite, and at the same time facilitates digestion to that degree that the animal will eat 
large quantities and appropriate the nourishment, grow and become fat. It will be 
remembered that this young grass is full of water also, which sustains M. Dancers theory. 

FOOD— ITS CONSTITUENTS AND PREPARATION. 

Corn must be considered the principal ingredient in this country for feeding all 
kinds of stock ; hence the most economical method of handling and preparing it will 
be the first point to discnss. It will be perceived by the previous positions assumed 
that a slope of some kind is essential ; hence the corn must be ground "by some means, 
so that it may be freely permeated with water "which has been prepared, and contains 
such properties as shall, when combined with the meal, etc., constitute a food approach- 




ing as near as possible to nature's beet feed— green grass. Stock will fatten and grow 
if fed upon dry corn, under favorable circumstances ; but the great object should be to 
obtain the largest amount and best quality of beef, pork, etc., with the least amount of 
grain and expense. Five months' feeding is about the minimum, and seven months 
the maximum time of grain feeding for neat stock ; hogs much less, say from three to 
four. 

Mr. Stephen T. Lupe, of La Monte, Pettis county, Missouri, wrote me, under date of 
December 27, 1875, that in feeding forty-eight head of steers with corn crushed upon 

Digitized by VjOOQIC 



PROCEEDINGS OF STATE BOARD OF /AGRICULTURE. 



103 



.an improved Little Giant, ttiey ate at the rate of sixteen bushels of seventy pounds per 
day, fed dry. The average increased weight in thirty days was sixty-seven pounds per 
head. By this it will be seen that he realized about seven pounds of beef for each 
boshel ot com. 

Now, according to Mr. Nivin's statement, his milch cows (that will eat as much or 
more than fattening steers) could not have consumed over one-half as much as Mr. 
liupe's steers, which may indicate the importance of water in the food. 

I heard the statements of several large feeders in central Iowa, at a club meetinjr 
in Marshall county, who agreed that steers four or five years old, require a half bushel 




of corn per day as an average feed, where fed in the rough out-door way. They say 
also that an increase of three hundred pounds on a twelve-hundred-pound steer, in six 
months' feeding, say from October lat to April 1st, is as much as can be expected. By 
this it will be seen that a steer consumes fifteen bushels in thirty days, and increases 
fifty pounds in weight, giving three apd one-third pounds per bushel of corn. It will 
be readily seen that this will not pay where corn is worth over fifteen cc nts per bushel. 
By the statement of Mr. S. T. Lupe, we find that, by simply grinding and feeding in 
-stall, he obtained seven pounds per bushel. I am fuUy convinced that ten, and probar 
bly twelve pounds may \fe made from each bushel of com, or its equivalent of some- 
thing else added with it. 

Now, 1 am confident that there is needed in this feed an acid equivalent at least to 
the amount in the fresh-growing grasses. Fermentation would do probably, were it 
practicable (which it is not), but the use of a cheap mineral acid is practicable, and at 
all times available. Muriatic acid is considered by medical men as nearly identical 
-with the acid of the stomach, and is often prescribed in diluted form to persons of 
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feeble digestions and lack of appetite. This will coet at this time five cents per pound! 
by the carboy. I have found, by experiment, that one pound will render sixty gallons 
of water as acid as the peachblow potato ; hence, about one pint in forty gallons of 
water would not be an excess. It should be added to the water before It is poured 
upon the feed, in order to make a thorough impregnation of the mess. In the use or 
salt, also (which is important), it should be in every mess, by infusing the water before 
mixing the feed. I can see no reason why the food of cattle, hogs, etc., should not 
have salt equal to the amount in the food of mankind, who seldom eat a meal without 
both salt and acid, too. Stock of all kinds are quite as fond of it as we are, and if its- 
use is Judicious at all, then it should be in each mess in due proportion— probably two- 
ounces in each mess of fifteen or eighteen quarts of slop. This slop may be cooked, or 




simply scalded, as is being done by many feeders at this time. I am not clear whether 
the latter is not as good, especially for cattle. Boiling water, turned freely upon the- 
feed in tubs or boxes with closed lids, will steep and soften the mess so well in ten or 
twelve hours' time as to make the feed soft and easy of mastication and digestion. 
Stock should have change0 in their feed as much as manliind, in order to keep up a* 
steady appetite and healthy condition. This is better understood by eastern and Euro- 
pean feeders, who not only raise a great variety of coarse grain and grasses, but also of 
vegetables, and then buy of us annually large quantities of oil-cake to feed their stock. 
They, however, have not our corn, nor can they afford to import it for stock-feeding ;. 
hence they resort to the oil-cake and other strongly nutricious articles of food- to 
equal our corn as a base. There are several kinds ot artificially prepared food now 
largely advertised as possessing some extraordinary qualities for stock feed. As to 
their importance I am not Informed, but I would suggest whether it would not be bet- 
ter to first put In practice In this most productive valley of the world, all of those 
well established methods employed elsewhere so successfully, and Improve upon 
those also. If possible, with the means already In our own hands, and of our own pro^ 
ductlon. 

I have heard farmers remark that they could not afford to grind corn when It is<ao» 
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eheap as it is sometimes liere ia the west. Now, suppose it to be worth only fifteen 
eents per bushel at the depot or landing, and it must be sold. By grinding and feed- 
ing, as Mr. Lupe has, each bushel will make seven pounds of beef, worth say four 
oents per pound, returning twenty-eight cents per bushel; or, if fed in thin slop, as 
Mr. Hiyin does, each bushel may return forty cents or more. It will be seen that I 
have put the price of beef at four cents, while if fattened as it shoald be, it would 
probably sell higher ; besides the increased weight is not the only profit ; the whole 
weight is advanced in value ; for instance, the steer weighing twelve hundred pounds, 
costing not over three dollars for one hundred pounds, each pound is increased two 
•ents, which will make the final showing thus : 

Cost of steer of twelve hundred pounds at three cents per pound, thirty-six dol* 
lars ; thirty bushels of com at fifteen cents per bushel, four dollars and a half ; hay 
and other ingredients, four dollars and a half; labor, etc., say five dollars ; total, fifty 
dollars. If fed six months, and increase only at the rate given by Mr. Lupe, say sixty- 
seven pounds per month, it will give four hundred and two pounds, making sixteen 
hundred pounds, which, at five cents per pound, would be eighty dollars, leaving 
a net balance of thirty dollnrs per head. 

There is another important benefit to the £u'm, besides the thirty dollars between- 
selling com from his farm and that of feeding on the farm, i. e., the improvement ta 
his land by the fertilization, which will fully equal the interest of capital and wear and 
tear of machinery. This arrangement of feeding will afford winter work for hands, 
and thus enable the farmer to keep good men, by giving them permanent employment! 
by which they will become expert in their avocation, and freed from the present ten- 
dency to idleness, dissipation and crime, consequent upon the simple grain-gro*>ring or 
summer work. 

MILLS, MACHINERY, Etc. 

In the selection of machinery, the extent of the business will govern the choice. 
I cannot recommend the use of steam-power, except to those who are themselves to 
some extent skilled in the use and management of engines, or are willing to pay thB 
wages requisite to secure a skilled engineer, as one mistake may cost more than a 
whole year's business. With such security, however, steam-power is most desirable,, 
and cheaper than horse-power. With a six or eight-horse-power engine and ten bush- 
els of coal, the whole work of grinding corn, cutting stalks, hay, straw or vegetables ; 
pumping and heating water, elevating com, etc, for an establishment for two hun- 
dred head, all can be done with ease and dispatch. There are threshing engines in 
many sections that are idle generally through the feeding season that could be em- 
ployed and serve well with very little additional machinery. In such case, the advice 
of a competent mechanic should be obtained to place and arrange the machinery to 
suit the business. The best position for the engine would be where the boiler is rep- 
resented in the diagram. 

The uie of a large sized lever-mill, position as represented in the cut, say No. 4 
improved Little Giant, tha^ will employ three or four horses and crash some twenty- 
five bushels of the feed per hour, will be ample to do the work for feeding two hundred 
head in three hours each day. Hence, about two days' work in a week will keep the 
works ranning. For such coarse grinding, simple iron mills, arranged for renewing 
grinders when worn out, will be found more economical than burr-stones, which latter 
ealls for more skilled labor for operating than the former. 

For the purpose of placing before the mind of those considering this subject all 
the (kdlities possible, I annex hereto also cuts of three diflTerent mills of the same 
aeries, viz. : Geared No. 1, improved Little Giant, and Lever-mill, as shown in ground 
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plan— except with only single lever. Also, No. 3 improved Little Giant for grinding 
with the husk on the ear. This mill No. 3 will assist to incorporate additional rough- 
ness in the feed that may prove it to be the most desirable of all others. 

In the foregoing discussion. I have given more attention to a larger class of opera- 
tions than that of the great mass of feeders. It will not do to overlook those, nor 
allow that they cannot avail themselves of some improvement in their way of feeding. 
It is an old saying that ^* half a loaf is better than no bread,'* and so is the half of a 
stable better than none at all. Posts well set in the ground, forming a line east and 
west^ and boarded tkp on tl^e north side to about six feet high, nailing the boards hori- 
zontally—hinging one line of boards at suitable height for openings through which 
to pass feed into mangers, arranged securely to the posts on the south side. By setting 
a second line of posts about twelve feet south of the first, with an intermediate one, 
each of suitable increased length, to give the right pitch for a roof, it w;ill require but 
little labor or skill to complete a wind-break that will protect stock very largely from 
the storm, and provide mangers for feeding ground feed, or even slop, except in the 
most inclement weather. The lesser sized mill, say No. 1 or 2, would serve for such 
an arrangement, and could be set on the north side— and should be under cover, il 
possible, in order to be used in bad wheather, if needed— in fact, bad weather is Just 
the time to use such, as it is improving the time when little else can be well done. 

One great reason that such mills have been laid by in former days was, because of 
the lack of a comfortable and safe place to work them. If exposed and com left in 
them, rain and snow fall in, freezing there, either bursts the mill, or sets it so fkst that 
It cannot be started without breaking something— besides, if it is left out without cover 
through the spring and summer, the rusting will greatly damage the grinders. 

Boilers for heating water can be made of sheet iron with plank sides— using about 
2^0. 20 iron, two feet wide and eight or ten feet long; the plank should be about 
twelve inches wide and two thick, and of good firm wood that will hold nails— using 
about one-inch dout nail. This tank set upon a well arranged arch, with a fire-door 
and grating at one end and chimney at the other. The walls of the arch should be 
about six inches less in width than the iron bottom— such boiler and furnace com- 
plete will not cost more than $40. It will not do to boil the feed in pans or kettles of 
any kind, as it will soon adhere and bum on a coating, and render them useless. 

CORN COBS AS FOOD. 

Many persons object to the use of cobs as food. But those who eat them I oon- 
sider the best Judges, and I have ever found that stock, both horses and cattle, would 
eat the whole ear as long as they could masticate it, and this fact was the inducement 
for making cheap masticators, or mills, of iron that they could use with their traces. 
There are properties in the cobs »uch as potash, that are appropriated to the formation 
of bone, without which an animal would fall to have the requisite frame and s^ngth 
to attain a ftill development ; or, in other words, they would become nice tat little 
'Creatures. 

In regard to a mill for grinding, I presume there cannot be found any form of mill 
that will do as much work and as well, costing at the same time as little money, all 
things considered, as the hnproved Little Giant, a cast iron mill, very simple, and of 
sizes to suit every class of operation. 

The horse-power or lever-mill is for all uses, when there is no engine or water 
power. In my recapitulation or esthnate, I shall embrace the No. 4 lever-mill, as it has 
^capacity to do in a short time all the grinding required for a factory stalling fh>m 60 
to 200 head, which would require about 50 bushels per day of 70 pounds ear-com. It 
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woold employ this mill only some three hours to ^ind for the above number of cattle. 
The hand that attends it can keep up the fire under the boiler, fill and discharge it upon 
tiie fteed, and stir in the meal. In order to facilitate the work, the water should be 
pumped from the weU or cistern, directly into a tank in the loft over the boiler, from 
which it can be drawn through a pipe and faucet very quickly when needed. (See ele- 
vation cut) In order to expedite all such work, everything should be so adjusted that 
each manipulation ctn be performed in the least possible time. 

The tank is represented as six feet high and six feet in diameter, and will hold, 
therefore, about 1,000 gallons. I recommend a large tank in this place for several rea^ 
sons : besides the use of water for making feed, it may be needed for watering stock in 
the stalls by letting it run down in their mangers, which are, or should be, constructed 
to answer that purpose, by making a Y shaped manger, with a slight obstruction, 
which may be a brick-bat across at each stall, that can be removed at pleasure, and 
allow the manger to run out dry. This provision for watering will save the stock from 
exposure in stormy or extreme cold weather, which would damage them greatly, if 
turned out. A good supply of water in this loft would save the trouble of starthig up 
the pump every day ; and, again, should fire, by any oversight, get started about the 
fhmace below, by having a hose attached, it would serve well in extinguishing it. 
Water can be drawn from this also to wash down the channel behind the qattle, espe- 
cially where milch cows are kept, which should be done daily, except in freezing 
weather. It is not possible to keep such stables too clean, as the foul odors are 
imparted to the milk, and, more or less, to the meat also. May not sickness result 
among stock from inhaling foul air, as well as mankind ? How sweet the meat of the 
mountain grasses and animals ! The deer, elk, antelope, etc, etc— they have pure air, 
food and water. 

It will be recollected that I recommended, in the choice of ground for a range of 
stalls, that a gentle slope was necessary ; the reason for this is now apparent The cut 
ahows on each side a range of p!g-pens, which may or may not be required. Should 
the cattle fail to fully digest and appropriate all the nutrition in their food, the drop- 
pings can be thrown into the pens, and from thence hauled away. 

The manure from such factories, if extensive, will enrich the adjacent farms to a 
considerable distance around. It would be better to establish these factories upon the 
cooperative plan than to start upon too small a scale, especiaUy in beef-making, and 
where three or four farmers are joining lands, with roads suited to convey their pro- 
ducts to the factory. It may be foand a good plan for them to cooperate in carrying 
on such an establishment. The joint stock incorporation plan is very good ; but in 
whatever form the business is done, there should be the most carefUl attention given to - 
the accounts day by day ; which accounts should embrace everything appertaining to 
the concern. If it is a beef-fattening one, each animal should be numbered and entered 
upon the books— weight, age, sex and breed, as well as cost A daily journal should 
be kept, noting the range of the thermometer, the weather, etc.; the kind of food and 
quantity, as well as every incidental change that may occur upon the change of food, 
etc; the weight of the entire stock taken, at least every thirty days, and a trial balance 
of books made, as well as the individual account of each animal stated in the ledger, 
in order to know, as the business progresses, whether success is being obtained, amd at 
what rate. The use of a good hay and cattle scale is indispensable to this business, 
whether it is a beef, pork or milk factory. The plan of going it blind, or by guess, a 
whole season, is old fogy and unsafe ; besides, it is as important to know, at the end of 
the season, upon what you have made or lost money, as it is to know it at all. This 
knowledge is requisite as a guide for future operations. 
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What will be the cost of each building and fixtures, is the first question that 
arises in the miitd of the feeder or farmer upon examining the above plan. That Mrill 
depend upon the kind of buildings erected, whether of brick or wood, and the price or 
such materials. I ihtroduce here the estimate of Mr. J. M. Lane, a builder of this city. la 
answer to my inquiry, he says: ^*The stable, with shingle roof will cost about $250,. 
but could be somewhat cheaper with plank or clapboard rooil The main building 
could be built at a cost of $500, in a good substantial manner,^here lumber can be 
had at $20 per thousand feet In a country place, where small, round oak timber can be 
' had, these buildings can be constructed by setting posts in the ground which will last 
a number of years, and cost very much less." 

No. 4 improved Little Giant, $85 ; extra grinders, $20 ; total ^ $ 105 

An 8 feet by 26-inch wide boiler, with two draw-off pipes in the bottom, lid 

and clamps complete, about - 7a 

Fire-fronts, grates and flue-plate m 20 

Two feed trucks, with wheels, axels and lid for clamping down, each $20 40 

Water tank, holding 1000 gallons, about 85 

Cistern holding 200 barrels of 40 gallons each 125 

Well, say 25 feet deep 2a 

Force-pump and 35 feet of 2-inch pipe, with gear ^ 80 

Fodder cutter for power, large size 73^ 

Machinery for working cutter and pump by the horses on the mill, will 

cost about ^... 125^ 

Belting, etc 16 

Total ^ $ 720 

These figures are upon fixtures of sufficient capacity for one hundred head or 
more, if a steam-boiler is substituted for the pan, as described, the cost will be some- 
thing more, according to size and kind. In selecting and using such, attention to- 
aafety, economy of fuel and convenience of use must be considered. A simple up- 
right boiler, with center fiue, iron 3-16 inches thick, with grates, fire-doors, already for 
Bse and quite portable, with 25 feet fire-surface, will cost some $160 ; a less one, of IS 
feet fire surface, vnll cost $100. 
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[Note— The list of County Beports is not complete. This is not from wtot of 
diligent correspondence to secure correspondence, but from a failure to find persons 
in some counties who were willing to assume the task, and, in some instances, from 
the flEict that those who had consented to report waited for the census, only to be 
disappointed. From these causes the county statistics will only be partial.— J. M.^ 
Secretary,^ 



BARRY COUNTY. 

Face of country— Forest, per cent., 85; bottom land, per cent, 10; prairie, per 
oent., 5. 

Timber— Number of acres, 250,000 ; varieties, white, black and post okk, pine, elm, 
walnut and hickory. 

Principal streams and water-power— White river. Roaring river. Flat creek; 
water-power, very good. 

Minerals developed— Lead. 

Building material— Lime, sand and cotton-stone. 

Factories— Two woolen, one cotton, and several flouring mills. 

Railroads— Atlantic and Pacific. 

Whole number of acres in county, 520,000 ; number of acres cultivated, 62,000 ; 
number of acres uncultivated, 468,t)00 ; increase of cultivated acres in 1876, 3 per cent. 

Winter wheat— Acreage, 5,200 ; average yield, 5 bushels per acre : price, 65 and 
85 cents. 

Com— Acreage, 28,000 ; average yield, 20 bushels per acre ; price, 25 cents. 

Oats— Acreage, 5,200 ; average yield, 10 bushels per acre ; price, 20 cents. 

Irish potatoes-rAcreage, 1,340 ; average yield, 150 bushels per acre ; price, 20 and 
80 cents. 

Fruits— Acres in orchards, 200 ; of nurseries, 2, 

Newspapers— Co^AiH^^e Democrat and Valley Press, 

Schools— Number of public, 70 ; number of private, 5 ; condition, good. 

Churches— Ten Baptist ; five Presbyterian ; two Methodist ; two Christian. 

Granges— Seven ; number of members, 800. 
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BABTON COUNTY. 

Face of country— Forest, per cent., 40 ; bottom land, per cent., 10 ; prairie, per 
Hrent, 80. 

Timber— Number of acres, 38,000 ; varieties, oak, hickory and walnut. 

Principal streams— North Fork of Spring river, and Horse creek. 

Minerals— Goal. 

Factories — One plow, two wagon, and one flour mill. 

Whole number of acres in county, 880,000; number hi cultivation, 88,000 ; number 
of acres not cultivated, 342,000 ; increase of cultivated acres in 1876, 5,000. 

Wheat— Acreage, 6,000 ; average yield, 18 bushels per acre ; price, $1 per bushel. 

Corn— Acreage, 15,000 ; average yield, 45 bushels per acre ; price, 18 cents per 
bushel. 
• Bye— Acreage, lOU ; average yield, 20 bushels per acre ; price, 60 cents per bushel. 

Oats— Acreage, 5,000 ; average yield, 40 bushels per acre ; price, 25 cents per bushel. 

Irish potatoes— Acreage, 1,000; average yield, 100 bushels per acre; price, 60 cents 
per bushel. 

Sweet potatoes— Acreage, 50 ; average yield, 40 bushels per acre ; price, $1 J25 per 
bushel. 

Flax'— Acreage, 3,500; average yield, 10 bushels per acre ; price, $1 per bushel. 

Castor beans— Acreage, 1,500 ; average yield, 15 bushels per acre ; price, $1 per 
bushel. 

Farm animals— Number of horses, 8,150 ; mules, 697 ; sheep, 3,123 ; swine, 6,639 ; 
<*atUe, 86,881. 

Dogs— Whole number in the county, too many ; value, $200. 

Number of sheep killed by dogs, 50 ; value, $100. 

Number of stands of bees, 300 ; number of pounds of honey sold, 5,000 ; prioe, 
20 cents per pound. 

Fruits— Acres in orchards, 1,200 ; of nurseries, 75 ; vineyards, 10. 

Dairy products— Number of pounds of cheese manufactured, 8,000 ; price, 20 cents 
per pound ; number of pounds of butter, 60,000 ; price, 16 cents per pound. 

Banks— J. H. Neal & Co., and C. H. Brown & Co. ; capital invested, $40,000. 

Newspapers— Xamar Independent and Barton County Advocate, 

Schools — Number of public, 59 ; number of private, 1 ; condition, good. 

Churches— Five Congregational ; thirteen Methodist ; one Christian ; four Baptist ; 
eight Presbyterian ; total, 25. 

Granges— Five. 



BOLLINGER COUNTY. 

This county was organized on the first day of March, 1861, and is situated in the 
southeastern part of the State. In general appearance it is broken, with fine valleys 
and level land on top of the hills. 

The county is heavily timbered, being covered with the different kinds of oak. 
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hickory, maple (both hard and soft), walnut, pine, poplar, gum, cypress, sycamore 
and sassafras. 

The county is well watered by many small rfVers, creeks, etc., of which the Bi^ 
and Little Whitewater, Castor river, Hog creek, Cane creek, and others may be partic- 
ularly mentioned as affording ample water-power. 

Iron ore is found in great abundance, some of the hills being little else but iron. 
Some heds of kaolin have been developed, while there are indications of silver, lead 
and cobalt. 

The climate is mild and healthy. 

The county has a population of 8,848, who devote their time principally to agri« 
eultural pursuits. 

There are in the county one steam and five water flouring mills, four steam lum- 
ber mills, one stave factory, one wool-carding machine, and several blacksmith and 
wagon shops. There are also a few tanneries in Bollinger county, and it offers a fine 
opportunity for a business of that kind, there being fine locations and tan-bark in 
abundance. ^ 

Wheat, corn, oats and cotton are the principal productions, wheat being the prin- 
tipal export The county is well adapted to the raising of A*uit8, etc , there being 
about 1,200 acres planted in orchards, 40 in nurseries and 200 in vineyards. Tobacco 
does well in many places. 

Some attention has been paid to the Introduction of improved live stock, with 
remarkably good results. 

The St. Louis, Iron Mountain and Southern Bailway runs through the county 
from northwest to southeast, having four stations within the county. A gravel road 
runs to Cape Girardeau, thus affording excellent shipping facilities. 

Schools are plentiful and well appreciated. 

Churches are numerous and of all denominations. 



CALDWELL COUNTY. 

Pace of country— Forest, per cent, 33J ; bottom land, per cent, 16} ; prairie, per 
cent , 50. 

Timber— Number of acres, 92,827 ; varieties, six kinds of oak, walnut, elm, hick- 
ory, maple (hard and soft), cottonwood. hackberry, mulberry, sycamore and redbnd. 

Minerals developed— Lime. ^^^ 

Building material— Wood, stone and brick. 

Factories— One foundry ; three wagon factories ; four cabinet and Airniture. 

Railroads— Hannibal and St. Joseph. 

Whole number of acres in county, 287,480 ; number in cultivation, 92,827; number 
uncultivated, 186,654 ; increase of cultivated acres during the year, 14,374. 4 

Wheat— Acreage, 7,600 ; average yield, 12 bushels per acre ; price, 90 cents per 
bushel. 

Corn— Acreage, 11,000 ; average yield, 25 bushels per acre ; price, 27 cents oer 
bushel. 

AR— 8 
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Rye— Acreage, 10,000 ; average yield, 12 bushels per acre ; price, 45 cents per bushel. 

Oats— Acreage, 10,000; average yield, 5 bushels per acre ; price, 15 cents per bushel. 

Irish potatoes— Acreage, 10,000; average yield, 76 bushels per acre; price, 40 
cents per bushel. 

Sweet potatoes— Acreage, 1,000; average yield, 40 bushels per acre; price, 60 cents 
per bushel. 

Timothy hay— Acreage, 11,500; average yield, IJ tons per acre; price, $4 per ton. 

Clover hay— Acreage, 12,000; average yield, 2 tons per acre ; price, $8 per ton. 

Prairie hay— Acreage, 7,500 ; average yield, 1 ton per acre ; prioe, $3 per ton. 

Timothyseed— Acreage, 300; average yield, 4 bushels per acre; price, $1.40 per 
bushel. 

Dogs— W^hole number in county, 21,000 ; value, $86,000. 

Number of sheep killed, 400; value, $500. 

Animal diseases— Hog-cholera ; damage, $6,000. 

Fruits— Acres in orchard, 3,000; nurseries, 10; vineyards, 20. 

Value of garden products sold, $1,000 ; value of poultry and eggs, $15,000. 



CAPE GIRARDEAU COUNTY. 

This county, organized March 5, 1S49, is situated on the western bank of the Mis- 
sissippi river, one hundred and twenty miles below St. Louis. 

The surface of the county may l>e divided into bottom (level) and upland (rollinj^ 
and hilly). The southern part contains the so-called '* swamp lands,'* estimated at 
150,000 to 176,000 acres. These low grounds are famed for their fertility. They are 
easily reclaimed by drainage. Al6ng the river and creeks are also fertile bottoms, 
producing grains and grasses in great abundance. The uplands are rolling and In 
many places hilly ; they are mostly excellent for the production of wheat, com, oats^ 
clover, etc., principally the former, as this county has long been known to produce 
wheat oi the finest quality. 

The county is well watered by many rivers, creeks and springs, some of the larger 
creeks affording splendid power for mi)ls or manufactories. 

The timber consists principally of oak, poplar, gum, elm, hickory, etc, and is suffi- 
ciently abundant to proye adequate to all future demands for railroad ties, fences, 
building purposes, and for fuel. 

Some iron has been ijpnd, but no mines have been opened, and it is not known 
whether it exists in sufficient quantities to render the working of it remunerative. Pine 
marble exists in large quantities. Several deposits of ochre and kaolin are being devel- 
oped ; also, fine sand for glass, and clay for manufacturing earthenware. 

The climate is mild and healthy. 

The county contains the following manufactories : 8 steam fiouring mills ; 7 wafer 
flouring mills ; 10 steam saw mills ; 2 woolen mills ; 1 foundry ; 2 lime kilns ; 1 soda 
water factory ; one large distillery ; one washing machine factory, and several paint 
mills. There are also a large number of cooper bhops connected with the flourinj^ 
mills. 

According to the census of 1870, there were 99,131 acres of improved land, 178,619 
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jicres of woodland, besides 881,000 acres of other unimproved land. The number of 
inhabitants is aboat 30,000. 

Agrlcultare is the leading occupation. Hogs, neat cattle, horses, mules and sheep, 
4ure raised to a considerable extent for sale. The yield of the crop of 1876 is about as 
follows : Corn, 30 bushels ; wheat, 20 bushels ; oats, 20 bushels ; rye, 20 bushels ; Irish 
potatoes, 50 bushels ; sweet potatoes, 40 bushels ; sorghum, 30 gallons ; red-top, timothy 
«nd clover, 1 to 1 J tons per acre. 

Blue grass grows spontaneously, but neither that or any other tame grass is used 
to any extent for pasture; unless it be the meadow after the grass is cut Clover is 
principally relied on for pasture, and is highly esteemed. The wild grasses of the 
woods fUrnish nourishment for stock, which are allowed to run loose fh>m April to 
November. 



CEDAR COUNTY, 

Face of country—Forest, 66 per cent. ; bottom land, 15 per cent ; prairie, 34 per 
•cent 

Timber— Varieties, oak, hickory, hackberry, elm, etc Number of acres in timber^ 
84,800. 

Principal streams are the Sac river. Bear, Cedar and Horse creeks. 

Minerals developed— Coal and iron. 

Building material— Limestone and sandstone. 

Factories— Two mills and two tanneries. 

Products— Wheat, 64,850 bushels ; com, 826,238 bushels; rye, 3,980 bushels ; oats, 
47,954 bushels; barley, 60 bushels; tobacco, 64,609 pounds; sorghum, 20,794 gallons. 

Farm animals — Number of horses, 4,727 ; mules, 1,226 ; sheep, 12,318 ; swine» 
:20,720. 

Bees— Number of stands, 1,000; honey worth 12 to 15 cents a pound. 

School6-«-Number of publio schools, 70. 



CLAY COUNIT. 

Wheat, 18 bushels per acre; com, 30 bushels per acre ; oats, complete feilure, or 
nearly fo ; rye, 10 bushels per acre; barley, none raised. 

Grasses— Tame, very little raised — destroyed by grasshoppers— but what was 
raised was quite good ; mostly blue grass, of excellent quality. Prairie grass was a 
complete failure. 

Hogs — Only about a two-thirds crop, the hog-oholera destroying al>out one-third ; 
10,000 fat hogs sold. 

Cattle— The usual number raised, say 2,500 fat cattle. 
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Horses—Usual Dumber raised ; mules, usual number raised. 

Fruits— A PPleS) about one-sixth of crop — nearly a total failure ; pears, almost total 
failure ; peaches, almost entire failure ; small fruits, one-half crop ; grapes, a good 
average crop. 

Potatoes — A very fair crop of potatoes raised. 

The farms in our county are generally large. 

Timber— About three-fourths of our county is timber land, but much of this i* 
being cleared. No bottom land, except along Missouri river; about 80 out of 400 square 
miles are bottom land. 

No agricultural society in the county. 



COOPEB COUNTY. 

Face of country—Forest, 50 per cent ; bottom land, 16} per cent. ; prairie 33} per 
cent. 

Timber— Number of acres, 145,123 ; varieties, oak, ash, walnut, hiclcory and elm. 

Principal streams aad water power— Missouri and Saline rivers. Saline and Moni- 
teau creeks. 

Minerals developed— Goal and lead. 

Factories— One woolen, one foundry, one furniture, two earthenware and cheese 
foctories. 

Railroads— Missouri, Kansas and Texas, and Osage Valley and Southern Kansas. 

Market facilities— Our market facilities are very good. 

Products— Winter wheat, acreage, 50,000; average yield, 16 bushels ; price SQ^^nts. 
Com, acreage, 100,000 ; average yield, 30 bushels ; price, 30 cents. Rye^ acreage, 600 ; 
average yield, 15 bushels; price, 60 cents. Oats, acreage, 50,000; average yield, 20 
bushels ; price, 20 cents. Irish potatoes, very few ; price, 80 cents. Sweet potatoes, 
good ; price, 75 cents. Tobacco, very little ; average yield, 800 pounds peracre ; price, 
5 to 10 cents. Sorghum, most of it made for home use, but worth 50 cents per gallon. 
Millet and Hungarian, very little. 

Farm animals— Number of horses, 6,035 ; mules, 2.828 ; sheep, 12,225; swine, 26,015. 

Dogs— Whole number in county, 5,000 ; number of sheep killed by said dogs, 500 ; 
value of same, $1,600. 

Cholera, or lung disease, has been very destructive during the last year among 
swine. 

Banks— Central, National and Acble Dunnica. Capital invested, $300,000. 

Newspapers — Eagle, Advertiser and Mieeourian, 

Schools— Number of public, 40 ; number of private, 5 or 10; condition good. 

Churches— A good many. 
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FRANKLIN COUNTY. 

Face of country— Forest, 80 per cent. ; bottom land, 20 per cent 

Timber— Number of acres, 160,000; varieties, seven kinds of oak, hickory, walnut, 
pine, Cottonwood, sycamore and birch. 

Principal streams and water power— Meramec, Burbeuse, Boeuf, Staint, Jones and 
Berprer rivers. 

Minerals developed- Lead, iron, copper and zinc. 

Building materials — ^Wood, stone and brick. 

Railroads— Missouri Pacific, Atlantic and Pacific and Missouri River. 

Whole number of acres in coiinty, 554,143; number cultivated, 150,000; number not 
cultivated, 404,143; increase of cultivated acres, 5,000« 

Wheat— Acreage, 61,871; average yield, 17 bushels per acre; product, 1,057,801 
bushels ; price, 90 cents per bushel. 

Com— Acreage, 50,000; average yield, 35 bushels per acre; product, 1,750,000 
bushels ; price, 85 cents per bushel. 

Bye— Acreage, 750; average yield, 15 bushels per acre; product, 2,2to bushels ; 
price, 55 cents per bushel. 

Oats— Acreage, 20,000; average yield, 80 bushels per acre; product, 1,000,000 
bushels ; price, 80 cents per bushel. 

Buckwheat— Acreage, 50; average yield, 40 bushels per acre; product, 2,000 
bushels; price, 15 cents per bushel. 

Irish potatoes— Acreage, 1,573; a^rage yield, 100 bushels per acre; product, 
157,300 bushels ; price 30 cents per bushel 

Sweet potatoes— Acreage, 100; average yield 100 bushels per acre; product, 10,000 
bushels ; price, 95 cents per bushel. 

Flax— Acreage 20; average yield, six bushels per acre; product, 120 bushels ; 
price, 95 cents per bushel. 

Tobacco— Acreage, 2,520; average yield, 500 pounds per acre; product, 179,890 
pounds ; price, 4 cents per pound. 

Sorghum — Acreage, 50 ; average yield. 60 gallons per acre ; product, 3,000 gallons; 
price, 50 cents per gallon. 

Clover hay— Acreage, 1,061 ; average yield, two tons per acre; product 2,122 tons ; 
price, $8 per ton. 

Timothy hay— Acreage, 6,500; average yield, two tons per acre; product, 13,000 
tons ; price, $8 per ton. 

Farm animals— Number of horses, 6,196; mules, 2,542; sheep, 10,494 ; swine, 27,890. 

Dogs— Whole number in county, 8,6.^; value, $5,000. Number of sheep killed by 
<logs, 2,000; value, $4,000. 

Animal diseases— Hog-cholera ; damage done by same, $40,000. 

Bees— Number of 8tand6^400 : price of honey, 15 cents per pound. 

Banks— Washington Savings Bank, capital, $50,000. 

Newspapers — Observer, Record^ Post and Democrat, 

Schools— Number of public, 91 ; private, 21 ; condition good. 

Churches— Methodist, 16; Presbyterian, 18; Baptist, 12; Lutheran, 11 ; Catholic^ 
7 ; Christian, 2. 
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GASCONADE COUNTS. 

Timber— Number of acres, 270,846 ; varieties, oak, hickory, walnut, elm, sycamore,, 
bircli, Cottonwood, ash and liackberry. 

Principal streams are the Gasconade and Bourboise rivers, dry Fork and Bed Oak 
creeks. 

Minerals developed— Iron, lead and coal. 

Building materials— Wood, sandstone, brick and limestone. 

Factories— Seven saw-mills and six flouring n^Uls. 

Railroads — Missouri Pacific. 

Whole number of acres in county, 820,346 ; number of acres cultivated, 60,000 ; 
number of uncultivated acres, 270,846 ; increase of cultivated acres in county, 8,000. 

Wheat— Product 241,335; average yield, 15 bushels per acre ; price 95 cents per 
bushel. 

Com— Product, 405,186 ; average yield, 30 bushels per acre ; price 35 cents per 
busheL 

Rye— Product, 2,110 ; average yield per acre, 15 bushels ; price 65 cents per bushel. 

Oats— Product, 158,490 ; average yield per aere, 30 bushels ; price, 80 cents per 
bushel. 

Barley— Product. 1,306 ; average yield, 80 bushels per acre ; price 90 cents per 
busheL 

Irish potatoes— Product, 30,000 bushels ; average yield, 75 bushels per acre ; price^ 
40 cents per busheL 

Tobacco— Product, 38,354 pounds; average yield, 600 pounds per acre; price 10 
cents per pound. 

Brandy— Product, 1,980 gallons ; average yield, 150 gallons per acre ; price $2.60 
per gallon. 

Wine— Product, 65,779 gallons ; average yield, 200 gallons per acre; price 60 cents 
per gallon. 

Timothy hay— Product, 4,520 tons ; average yield, 1 ton per acre ; price, $8 per 
ton. 

Clover hay— Product, 5,502 tons ; average yield, li ton per acre ; price, $7 per 
tx)n. 

Farm animals— Number of horses, 3,167 ; mules, 1,458 ; sheep, 8,167 ; swine, 17,524; 
cattle, 9,291. 

Fruit— Number of acres in orchard, 1,500 ; of vineyards, 480. 

Value of poultry and eggs sold, $1,500. 

Banks— Hermann Savings Bank. 

Newspapers — Oaaeonade Advertiser and Oaaeonade Courier. 

Schools— Number of pnblic, 54 ; private, 18. , 

Churches— Bleven Lutheran; 5 Presbyterian ; 6 Baptist; 6 Methodist, and 3 
CathoUc. 



GENTRY COUNTY. 

Face of Country— Forest, per cent., 33 ; prairie, per cent, 67. 
Timber— Number of acres, 104,960 ; varieties, oak, walnut, elm^ cottonwood, ash 
and locust. ^ j 
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Principal streams and water-power— Grand river, Panther, Muddy, Lamson and 
Hickory creeks. 

Minerals developed— Coal. 

Baildinj^ material— Wood, stone and brick. 

Factories— Woolen and foundry ; capital, 18,000. 

Whole number of acres in county, 314,880 ; number of acres cultivated, 78,720 ; 
number of acres uncultivated, 236,160 ; increase of acres cultivated, 2,089. 

Wheat— Acreage, 830 ; average yield, 16 bushels per acre ; product, 12,450 ; price, 
90 cents per bushel. 

Com— Acreage, 52,460 ; average yield, 40 bushels per acre; product, 2,098,400 
bushels; price 25 cents per bushel. 

Kye — Acreage, 625 ; average yield, 20 bushels per acre ; product, 18,700 bushels ; 
price 85 cents per bushel. 

Irish potatoes— Acreage, 625 ; average yield, 100 bushels per acre ; product, 62,500 ; 
price, 40 cents per bushel. 

Sorghum— Acreage, 884 ; average yield, 80 gallons per acre ; product, 66,720 gal- 
lons ; price, 50 cents per gallon. 

Millet and Hungarian— Acreage, 3,836 ; average yield, 8 tons per acre ; product 
10,008 tons ; price, $3 per ton. 

Timothy hay— Acreage, 1,445 ; average yield, 8 tons per acre ; product, 4,335 tons ; 
price, $8 per ton. 

Prairie hay— Acreage, 4,155 ; average yield, 2 tons per acre; product, 8,310 tons ; 
price, $2 per ton. 

Farm animals — Number of horses, 7,606 ; mules, 807 ; sheep, 14,455 ; swine, 29,607. 

Dogs— Whole number in county, 2,000. 

Bees— Number of stands, 1,800 ; number of pounds of honey sold, 6,000 ; price 12* 
cents per pound. 

Fruits — Number of acres in orchard, 1,334 ; of nurseries, 20. 

Dairy products— Number of pounds of butter, 48,000; price, 12} cents. 

Garden products— Value sold, $1,600. 

Value of eggs and poultry sold, $1,666. 

Banks— (Gentry County Bank ; capital invested, $15,000. 

Newspapers— Three. 

Schools— Number of public, 87. 



GREENE COUNTY. 

Timber— Number of acres, 328,040 ; varieties, oak, walnut, hickory, cherry, red- 
bud, sycamore and pine. 

Principal streams and water-power— James, Finley, Swan and Bull creeks. 

Minerals developed— Lead and zinc. 

Building material— Lumber, brick, limestone, cotton rock and sandstone. 

Railroads— Atlantic and Pacific. 

Agricultural statistics— Whole number of acres in county, 869,040 ; number of 
acres cultivated, 86,000; number of acres uncultivated, 823,040. 
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Farm animals— Namber of horses, 2,786 ; mules, 672 ; swine, 8,600. 
Do£^8— Whole number in county, 2«600; value, $6,000. 
Animal diseases—In horses, distemper ; in swine, some cholera. 
Newspapers — Monitor^ Leader and Republican, 
Schools— Number of public, 45 ; number of private, 1. 

Churches, number and denominations— Two Methodist, two Baptist, two Presby- 
terian, one Christian, and one Unitarian. 



GRUNDY COUNTY. 

Face of country— Forest, per cent., 35 ; bottom land, per cent., 20 ; prairie, per 
cent, 45. 

Timber— Number of acres, 00,000 ; varieties, oalt, elm, hickory, maple, ash, walnut 
and hackberry. 

Principal streams— Grand river, Honey, Coon and Muddy creeks. 

Minerals developed— Coal. 

Buildin^^ material— Limestone and sandstone. 

Factories— One woolen mill, one planing mill. 

Railroads- Chicago, Rock Island and Pacific. 

Whole number of acres in county, 875,000; number of cultivated acres, 125,000; 
number of uncultivated acres, 250,000 ; increase of cultivated acres, 12,000. 

Wheat— Average yield per acre, 15 bushels ; price, 90 cents per bushel. 

Corn— Average yield per acre, 85 bushels ; price, 25 cents per bushel. 

Bye— Average yield per acre, 20 bushels ; price 40 cents per bushel. 

Oats — Average yield per acre, 40 bushels ; price 20 cents per bushel. 

Bees— Number of stands, 500; number of pounds of honey sold, 15,000 ; price, 25 
cents per pound. 

Fruits— Acres of orchard, 1,200 ; of nurseries, 30 ; vineyards, 60. 

Dairy— Number of pounds of cheese manufactured, 8,000; price, II cents per 
pound. Butter— Number of pounds made, 6,000 ; price 20 cents. 

Garden products— Value sold, $5,000. 

Value of poultry and eggs sold, $10,000. 

Banks— First National and Shanklin and Austin ; capital, $75,000. 

Libraries 1 ; number of volumes, 600. 



HARRISON COUNTY. 

Face of country— Forest, per cent., 80 ; bottom land, per cent, 5 ; prairie, per 
eent., 65. 

Timber— Number of acres, 153,600 ; varieties, oak, hickory, walnut, elm and cot* 
tonwood. 
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Principal streamg— Grand river, East and West, Bi^ creek. 

Building material— Wood, stone and briclc. 

Factories— One woolen mill and five flouring mills ; capital invested, $50,000. 

Whole number of acres in the county, 460,800; number of acres cultivated, 87,740; 
iiumbor of acres uncultivated, 423,060 ; increase of cultivated acres, 500. 

Winter wheat— Acreage, 800 ; average yield, 15 bushels per acre ; product, 12,000 ; 
price, $1 per bushel. 

Spring wheat— Acreage, 200; average yield, 10 bushels per acre ; product, 2,000 
bushels ; price, 80 cents per bushel. 

Com— Acreage, 6,000 ; average yield, 80 bushels per acre ; product, 180,000 bushels ; 
price, 25 cents per bushel. 

Rye— Acreage, 2.000; average yield, 15 bushels per acre ; product, 24,000 bushels; 
price, 40 cents per bushel. 

Buckwheat— Acreage, 100; average yield, 20 bushels per acre; product, 4,000 
bushels ; price 75 cents per bushel. 

Oats— Acreage, 2,000 ; average yield, 35 bushels per acre ; product, 70,000 bushels ; 
price, 20 cents per bushel. 

Irish potatoes— Acreage, 1,000 ; average yield, 60 bushels per acre; product, 60,000 
bushels ; price 60 cents per busheL 

Sweet potatoes— Acreage, 40 ; average yield, 15 bushels per acre ; product, 3,000 
bushels ; price, 50 cents p<}r bushel. 

Sorghum — Acreage, 2,000; average yield, 70 gallons per acre; product, 140,000 
gallons ; price, 60 cents per gallon. 

Millet and Hungarian — Acreage, 600; average yield, 2 tons per acre; product 1,200 
tons ; price, $5 per ton. 

Timothy hay — Acreage, 6,000 ; average yield, 1 J ton per acre ; product, 9,0C0 tons ; 
price, $5 per ton. 

Clover hay— Acreage, 3,000 ; average yield, 1 ton per 'acre ; product, 8,000 tons ; 
price, $5 per ton. 

Prairie hay— Acreage, 10,000 ; average yield, 1 ton per acre ; product, 10,000 tons ; 
price, $5 per ton. 

Timothy seed- Acreage, 4,000 ; average yield, 6 bushels per acre ; product, 20,000 
bushels ; price, 50 cents per bushel. ^ 

Farm animals— Whole number of horses, 12,000 ; mules, 5,000; sheep, 20,000 ; 
swine, 25,000. 

Dogs— Whole number hi county, 4,000; value, 4,000. Number of sheep killed by 
dogs. 150; value, $300. 

Bees— Number of stands, 2,000 ; number of pounds of honey sold, 16,000 ; price 12} 
«ents per pound. 

Fruits- Acres of orchards, 8,000 ; nurseries, 20 ; vineyards, 120. 

Number of pounds of butter manufactured, 120,000; price, 12} cents. 

Garden products— Value of, sold, $20,000. 

Value of poultry and eggs sold, $16,(K)0. 

Banks— Bethany Savings and Cossand's Bank ; capital, $30,000. 

^ewspA^n— Republican and Herald, ot Bethany, and Eagleville News. 

Schools— Number of public, 122 ; private, 3 ; condition, good. 

Churches— Four Methodist, four Presbytarian, four Baptist, two Christian and one 
United Brethren. 
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HOLT COUNTY. 

Face of country— Forest, per cent, 26; bottom land, per cent, 40; prairie, per 
cent, 35. 

Timber— Varieties, cotton wood, elm, oak and walnut. 

Principal streams— Nodaway river, B\g and Little Tarkies, Mill, Squaw, Kimzie^ 
Nickol and Hickory creeks. 

Minerals-^Potter's^lay and water-nme. 

BaildinjT material— Wood, brick and stone. 

Factories— 1 woolen, 1 wagon. 1 paper and twine ; capital, $35,000. 

Railroads— Kansas City, St. Joseph and Council Bluffs railroad. 

Winter wheat— Acreage, 8,000 ; average yield, 22 bushels per acre ; product, 176,000 
bushels ; price, 90c. per bushel. 

Spring wheat— Acreage, 10,000 ; average yield, 14 bushels per acre ; product, 
140,000 bushels ; price, 90c. per bushel. 

Com — Acreage, 40,000 ; average yield, 60 bushels per acre ; product^ 2,000,000 
bushels. 

Bye— Acreage 5,000 ; average yield, 30 bushels per acre ; product, 150,000 bushels; 
price, 90c. per busheL 

Oats— Acreage, 2,000 ; average yield, 30 bushels per acre ; product, 60,000 bushels. 

Barley— Acreage, 1,000 ; average yield, 30 bushels per acre ; product, 80,000 bushels. 

Buckwheat— Acreage, 60 ; average yield, 16 bushels per acre ; product 750 bushels, 

Irish potatoes— Acreage, 1,000 ; average yield, 75 bushels per acre ; product 
76,000 bushels. 

Sweet potatoes— Acreage, 600 ; average yield, 100 bushels per acre ; product, 
50,000 bushels. 

Hemp— Acreage, 50; average yield, 1,000 lbs. per acre ; product, 50,000 lbs. 

Tobacco— Acreage, 50 ; average yield, 1,000 lbs. per acre ; product 50,000 lbs. 

Broom corn— Acreage, 30 ; average yield, 650 lbs. per acre ; product, 195.000 lbs. 

Millet and Hungarian— Acreage, 4,000; average yield, 2} tons per acre ; product, 
20,000 tons. 

Timothy hay — Acreage, 1,000; average yield, 1} tons per acre. 

Clover hay— Acreage, 100 ; average yield 2 tons per acre. 

Prairie hay — Acreage 50,000 ; average yield, 2} tons per acre ; product, 250,000 tons. 

Farm animals— Number of horses, 5,780; mules, 1,826 ; sheep, 4,200 ; swine, 32,551; 
oatUe, 17,678. 

Dogs — Whole number in county, 8,000 ; value, $100. Number of sheep killed by 
same, 800; value $700. 

Animal diseases— Hog^^holera, $60,000 damage. 

Bees— Number of stands, 2,000 ; number of lbs. of honey sold, 20,000 ; price, 20c. 
per lb. 

Fruits— Acres in orchard, 8,000 ; in nurseries, 30 acres ; in vineyards, 1,000. 

Dairy products— Number of lbs. of cheese manufactured, 6,000; price, 20c. per lb.; 
number of lbs. of butter made, 100,000 ; price, 25c per lb. 

Glarden products— Value of same sold, $50,000. Value of poultry and eggs sold> 
$50,000. 

Banks— Montgomery & Morgan, and Holt County Bank of Oregon. 

Newspapers— Holt County Sentinel^ Holt County Fresi. 

Schools— Number of public, 10 ; private, 1. 

Libraries 1, number of volumes, 1,000. 
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HICKORY COUNTY. 

Face of country— Forest, per cent, 40; bottom land, percent., 10; prairie, per 
•ent, 50. 

Timl>er— Varieties, Oak, hiclcory, walnut, butternut, elm, maple, sycamore and 
persimmon. 

Principal streams— Lindley river; water power good. 

Minerals developed— Lead. 

Building material— Stone. 

Whole number of acres in county, 363,040; number cultivated, 26,000; number 
uncultivated, 287,040. 

Farm animals— Number of horses, 2,890 ; mules, 990 ; sheep, 5,980 ; swine, 4,994. 



IRON COUNTY. 



Iron county is situated in the southeastern part of the State, and was organized 
February 17, 1857. The divide of the Ozark mountains was through the county from 
east to west ; the surface is hilly and broken, so that not more than one-twentieth of 
its area is considered arable, though much of the hilly land now considered worthless, 
except for timber, is well adapted to the establishment of orchards and vineyards,, 
meadows and pasturage. 

The county is well watered by numerous springs and streams ; the principal 
streams being Big creek. Stout's creek and Marble creek. The tillable land lies in nar- 
row valleys. The soil generally consists of yellow and red clay, with numerous alluvial 
bottom lands. 

Timber is abundant in the hills ; generally white oak and pitch pine, with some 
wahint and hickory. In the larger valleys and for 10 or 12 miles around the iron works,, 
the best timber has been cleared off, and a great deal of it wasted. 

There are 819,879 acres of land in the county, of which nearly 100,000 are 
improved. 

The county has three steam and five water flourlDg mills, two carding mills, three 
wagon foctories, seven lumber mills, one cotton gin and mill, and one foundry and 
plowfiictory. 

The county has 6,628 inhabitants, whose leading occupation is mining and agri- 
culture. 

Com, wheat and oats are the staple crops, and not enough is raised to supply the 
home demand ; tobacco is also raised to a considerable extent, while cotton, barley, 
ry^ hemp, flax, etc., are all successfully grown. 

Blue grass grows spontaneously ; clover and timothy yield heavily ; orchard grass 
and red-top also do well ; clover and timothy are growing in favor, and are cultivated 
more and more every succeeding year. 

Improved breeds of cattle and sheep have been introduced. Large numbers of 
hogs are raised. Iron county is a most excellent range for sheep, but as yet there are- 
not more than 8,000 head of sheep in the county. 
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This county is well adapted to horticulture, and orchards do well. About 200 acres 
of l«nd are planted in orchards, and 50 or more In vineyards. 

The St. Louis, Iron Mountain and Southern Rail way runs through the county north 
and south ; the wagon roads are first class ; the fkcllitieb for transportation exceed the 
requirements. 

Iron is every where, and every variety and quality of its ores, except red hematite, 
which, though found in many places, has not yet been found in large bodies. There 
«re iron mines at Pilot Knob, Sheppard^s Mountain and Hogan's Mountain, with a 
furnace at Pilot Knob. Iron Mountain 14 on the east line of the county, the company 
running two furnaces. 

A lead mine has been opened about 10 miles east of the county seat Lead is found 
in many other places, but not in large quantities. 

Granite and kaolin are abundant Granite for the great bridge across the MIsds- 
«ippi, at St. Louis, for the State House at Springfield, Illinois, and for the custom houses 
at St. Louis and Cincinnati, and the water-worlds crib at Chicago, was quarried in this 
<50unty. 

Species of «copper and zinc are found in every part of the county. 

Perhaps fifteen hundred persons have settled in the county since the war, but a 
large number of them have been miners, quarrjmen, stone-cutters, colliers and chop- 
pers, who come and go according to the condition of business at the iron and granite 
works. 

Churches are numerous, and there are plenty of public schools, which are rapidly 
improving ; the Arcadia college, now completed, is a fine building, beautifully situated. 



JASPER COUNTY. 

Face of country— Forest, per cent, 15 ; bottom land, per cent, 15 ; prairie, per 
<5ent, 70. 

Principal streams— Spring river. Center and North Fort creeks. 

Minerals developed— Lead and zinc 

Building material— Wood. 

Factories— One woolen mill, eighteen fiouring mills and one foundry ; capital, 
$190,000.00. 

Railroads — Memphis and Carthage, and St Louis and Kansas City. 

Whole number of acres in the county, 895,889 ; cultivated acres, 150,000 ; unculti- 
vated acres, 245,339. 

Farm animals— Horses, 5,000; mules, 2,000; sheep, 8,000; swine, 10,000. 

Bees- Number ol stands, 1,150 ; number of pounds of honey sold, 57,500. 

Fruits— Number of acres in orchard, 1,500 ; of nurseries, 200 ; vineyards, 100. 

Banks— First National Bank, Bank of Carthage, Farmers* and Drover8\ 

Newspapers — Carthage Advance^ Banner^ Patriot and Prt9s^ and Joplin Daily and 
Weekly News, 

Schools— Number of public, 119. 

Libraries— 14 ; number of volumes, 10,000. 
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JEFFERSON COUNTY. 

Face of country— Forest, per cent , 75 ; bottom land, per cent., 16 ; prairie, per 
eent,, 10. 

Timber— Varieties, oak, hickory, walnut, maple, sycamore, elm, ash, mulberry > 
cedar and cottonwood. 

Principal streams— Meramec and Big rivers, Rock, Glayers, Sandy, Mudd Swashin 
and Beleures. 

Minerals developed— Lead, zinc and iron. 

Building material— Stone, wood and brick. 

Factories— Four flouring mills, and the American Plate Glass Co.; capital invested ^ 
$850,000.00. 

Railroads— St. Louis, Iron Mountain and Southern. 

Winter wheat— Product, 180,844 bushels ; price, 85 cents per bushel. 

Ck>rQ— Product, 578,268 bushels ; price, 30 cents per bushel. 

Rye— Product, 864 bushels ; price, 65 cents per bushel. 

Oats— Product, 7,843 bushels ; price, 80 cents per bushel. 

Barley — ^Produce, 198 bushels ; price, 95 cents per bushel. 

Irish potatoes — Product, 95,000 bushels ; price, 45 cents per bushel. 

Sweet potatoes— Product, 30,000 bushels ; price 75 cents per bu&hel. 

Farm animals — Number of horses, 4,986; mules, 1,757; sheep, 6,771 ; swine, 24,271; 
cattle, 10,888. 

Dogs— Whole number in county, 8,600 ; value, $10,000.00. 

NuDQberof sheep killed by dogs, 400; value, $1,000,00. 

Newspapers— Jefferson County Democrat and Southeastern. 

Number of public schools, 77 ; condition good. 



LACLEDE COUNTY. 

Face of country— Forest, per cent., 60 ; bottom land, per cent,, 80 ; prairie, per 
cent, 10, 

Timber— Varieties, burr-oak, walnut, butternut, hickory, ash, maple and elm. 

Principal streams — Osage and Gasconade rivers. 

Minerals developed— Iron and lead. 

Building material— Brick and limestone. 

Railroais— St Louis and San Francisco B. B. 

Schools— Number of public, 52 ; number of private, 14 ; condition good. 



LIVINGSTON COUNTY. 

Face of country — ^Forest, per cent., 80 ; bottom land, per cent, 20 ; prairie, per 
cent, 60. 
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Timber— Varieties, oak, hickory, walnut, maple, cotton wood, sycamore and elm. 

Principal streams— Grand river, Medicine and Shoal creeks. 

Factories--Six flouring mills, one woolen mill and one planing ^mill ; capital, 
-$125,00. 

Railroads— Hannibal and St. Joseph and Chicago, Qcdncy and Eastern. 

Farm animals— Horses, 6,622 ; mules, 1,442 ; cattle, 17,725 ; sheep, 10,145 ; swine, 
17,331. 



MARION COUNTY. 

Face of country— Forest, per cent, 25 ; bottom land, per cent., 10 ; prairie, per 
^ent., 20. 

Timber— Number of acres, 104,593 ; varieties, elm, hickory, white, burr, red and 
pin-oak, hard and soft maple, ash, walnut and cherry. 

Principal streams and water power— North and South rivers, and the north and 
-south Fabius rivers ; also Bear creek ; water power very good. 

Minerals developed— Coal. 

Building material— Limestone and sandstone. 

Factories— Nine flouring, grist and corn mills, and one woolen mill. 

Whole number of acres in county, 280,000. 

Winter wheat— Product, 195,025 bushels ; corn— product, 1,021,235 bushels ; rye- 
product, 1,805 bushels; oats— product, 89,062; barley— product^ 105 bushels. The 
price of wheat is $1.00 per bushel ; of com, 40 cents ; oats, 25 cents. 

Farm animals— Number of horses, 6,716; mules, 1,697; sheep, 9,493; swine, 
■32,160 ; catUe, 16,072. 

Dogs — Whole number In county, 1,600, and are worth nothing. 

Number of sheep killed by dogs, 100 ; value, $400.00. 

Hog-cholera prevailed to a considerable extent 

Banks— Marion County Savings, First National Bank, of Hannibal, Farmers^ and 
Merchants', of Hannlba), and First National Bank, of Palmyra. 

Newspapers— Hannibal Courier, dally and weekly ; Hannibal Clipper, daily and 
weekly ; Marion County Democrat and Palmyra Spectator. 

Schools— Number of public, 62 ; number of private, 8 ; condition good. 

Churches — Number and denomination : Methodist, 13 ; Baptist, 11 ; Presbyterian 
^; Christian, 6; Lutheran, 3; Congregational, 2; Catholic, 2; O. S. Baptists, 2; 
total, 49. 

Libraries— One. 

Number of granges, 8 ; number of members, 700. 



Mcdonald county. 

Face of country— Forest, per cent, 60 ; bottom land, per cent, 80 ; prairie, per 
<5ent., 10. 

Timber— Varieties, hickory, pine, oak, walnut, ash, elm, maple and sycamore. 
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FriDcipal streams — Elk river, B\g and Little creeks. 
Minerals developed— Lead. 
Buildin|2^ material— Limestone. 

Whole number of acres in tbe county, 852,988 ; number of cultivated, 28,244 ; num- 
ber uncultivated, 324,584. 

Farm animals — Number of horses, 2,410 ; mules, 649; sheep, 6,332 ; swine, 9,572. 
Newspapers — Princeville News, 



MISSISSIPPI COUNTY. 

This county is situated in the southeastern part of the State, opposite the mouth of 
the Ohio river, and was organized February 14, 1845. 

The surface of the county is level, being almost entirely composed of bottom 
land, and is, with the exception of a few prairies, heavily timbered, principally with 
oak of all kinds, cypress, walnut, gum, pecan, sycamore, cotton wood, cherry etc. The 
soil is rich, warm and easily cultivated. 

The county is almost entirely surrounded by the Mississippi rivej*, and has also the 
James Bayou running through its center, rendering the county susceptible of easy 
drainage. 

No minerals, excepting bog iron, have been found in this county. Brick clay is 
found in abundance, so that the want of rock is comparatively little felt. 

The manufactories of this county are two flouring mills, one planing mill, sash and 
door factory and a wagon factory. 

Within the limits of the county, there are 253,440 acres of land, of which 68,440 
acres are in a state of cultivation. The acreage of Improved land has Increased some 
3,000 acr^ during the past year. 

The county has a population of about 6,000 souls, who are chiefly engaged in agri- 
culture. 

Com, wheat' and cotton are the leading productions ; cotton is cultivated success- 
fully, yielding from 400 to 600 pounds per acre; tobacco grows very heavy; while 
sorghum yields 100 gallons per acre ; tame grasses are not cultivated to any extent, 
there being excellent natural pasturages. 

Large numbers of hogs are raised both for home consumption and export. 

Sheep do well, but are destroyed by dogs to such an extent as to discourage the 
farmers from trying to raise them. All fruits do well, except cherries and plums ; 
while vegetables and melons of all kinds are extensively raised for market. 

The &cilitie6 for reaching market are excellent, the St. Louis, Iron Mountain and 
Southern Railways running through the county from the northwest to the southeast, 
and a branch of the same road passes through the northern part of the county. In 
addition, there is the Mississippi river, bordering on the east side of the county, which 
is a good outlet for all kinds of produce. 

Churches and schools are excellent, and in a flourishing condition. 
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NODAWAY COUNTY. 

Face of country— Forest, percent., 25; bottom land, per cent, 25; prairie, per 
cent, 60. 

Timber— Number of acres, 189,772 ; varieties, oali, hicliory, walnut, elm, maple, 
basswood and sycamore. 

Rivers— Nodaway and Platte are the principal streams. 

Minerals developed— Goal. 

Building material— Sandstone, limestone and brick. 

Factories— 1 woolen, 10 flouring and 8 sawmills, 1 sash and door, and 5 waggon 
factories. 

Railroads— Kansas City, St Joseph and Council Bluffs. 

Whole number of acres in county, 559,067 ; number of acres cultivated, 127,000 
number of acres uncultivated, 482,051 ; increase of cultivated acres, 17,000. 

Winter wheat— Acreage, 9,786 ; average yield, 16 bushels per acre ; product, 140,814 

price, 90 cents per bushel. 

Spring wheat— Acreage, 3,600 ; average yield, 5 bushels per acre; product, 17,600 
prite, 40 cents per bushel. 

Com— Acreage, 58,000 ; average yield, 40 bushels per acre ; product, 2,320,000 
price, 20 cents per bushel. 

Rye— Acreage, 900; average yield, 17 bushels per acre; product, 16,300; price, 40 
cents per bushel. 

Oats— Acreage, 10,000 ; average yield, 10 bushels per acre; product, 100,0CO; price^ 
20 cents per bushel. 

Barley— Acreage, 7,000 ; average yield, 20 bushels per acre ; product, 140,000 ; 
price, 60 cents per bushel. 

Buckwheat— Acreage, 176 ; average yield, 16 bushels per acre ; product, 2,600 ; 
price, 40 cents per bushel. 

Irish potatoes— Acreage, 8,000 ; average yield, 70 bushels per acre ; product, 660,000 ; 
price, 26 cents per bushel. 

Sweet potatoes— Acreage, 40 ; average yield, 76 bushels per acre; product, 28,000; 
price, 60 cents per bushel. 

Tobacco— Acreage, 8 ; average yield, 700 pounds per acre ; product, 5,600 pounds ; 
price, 10 cents per pound. 

Broom com— A creage, 13 ; average yield, 400 pounds per acre; product, 6,200 
pounds ; price, 3 cents per pound. 

Sorghum— Acreage, 115 ; average yield, 200 gallons per acre ; product, 28.000 ; 
price, 60 cents per gallon. 

Millet and Hungarian— Acreage, 2,000 ; average yield, 1} ton per acre ; product, 
3,000 tons ; price, $4.00 per ton. 

Timothy hay— Acreage, 8,000 ; average yield, 2 tons per acre ; product, 6,000 tons ; 
price, $6.00 per ton. 

Clover hay— Acreage, 1,000; average yield, 2 tohs per acre ; product, 2,000 tons ; 
price, $6.00 per ton. 

Prairie hay— Acreage, 28,362 ; average yield, 2 tons per acre ; product, 47,724 tons ; 
price, $2.60 per ton. 

Timothy seed— Acreage, 100; average yield, 5 bushels per acre;! product, 600 
bushels ; price, $2 76 per bushel. 

Farm animals— Horses, 10,888;; mules, 1,472 ; sheep, 11,876; swine, 54,000. 
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I>ogs— Whole number in county, 7,000 ; value $80,000.00; number oi sheep killed 
by dogs, 360 ; value, $900,60. 

Animal diseases— Hog-cholera, $18,600.00 damage. 

Bees— Number of stands, 1,168 ; number of pounds of honey sold, 50,000 ; price, 
"25 cents per pound. 

Fruits— Number of acres in orchard, 000 ; in nurseries, 85 ; in vineyards, 7. 

Dairy product— Number of pounds of cheese manufactured, 1,500 ; price, 10 cents 
per pound ; number of pounds butter made, 376,000 ; price, 16 cents per pound. 

Garden products— Value of sold, $500.00; value of poultry and eggs sold, 
$16,000.00. 

Banks — ^Nodaway Valley, Fisher, Jackson & Co., Hopkins and Baker; capital 
$150,000. 

Newspapers — Nodaway Democrat \ Marysville Hepublicanj and Hopkins Journal, 

Schools— Number of public, 142 ; private, 2 ; condition good. 

Churches- Methodist, 10 ; Christian, 4 ; Presbyterian 5 ; Catholic, 2 ; Baptist, 2. 

Libraries — 2, public ; number of volumes, 450. 

Granges— 13; 1 farmer's club. 



PLATTE COUNTY. 

Crops — Wheat, 40 bushels per acre ; com, 30 bushels per acre ; oats very poor ; 
»*ye, large crop. 

Farm animals— Horses, not many raised ; mules, not many raised ; cattle, good 
<;rop ; swine, about half the usual crop. 

Animal diseases— Hog-cholera did some damage. 

Potatoes — An average crop. 

One Agricultural Society ; Asa L. Smith, Secretary. 



RANDOLPH COUNTY. 

Face of country — Forest, per cent, 50; bottom land, per cent., 20; prairie, per 
cent., 30. 

Timber— Number of acres, 100,000 ; varieties, oak, hickory, maple, ash, birch and 
-elm. 

I^ricipal streams— East Fork river, and Flat and Sugar creeks. 

Minerals developed— Coal and potter's clay. 

Building material — Limestone and sandstone. 

Factories — 1 woolen mill ; 2 flouring mills ; and 12 tobacco factories. 

Railroads — St. Louis, Kansas City »nd Northern ; and Missouri, Kansas and 
Texas. 

AR— 9 
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Whole namber of acres In county, 396,677 ; number of acres cultivated, 168,679 \ 
number of acres uncultivated, 188,088 ; increase of cultiyated acres during the year^ 
16.000. 

Wheat— Acreage, 300 ; average yield, 10 bushels per acre ; product, 3,000 bushels ; 
price, $1.25 per bushel. 

Corn— Acreage, 61,112; average yield, 25 bushels per acre; product, l«277,80O 
bushels ; priee, 25 cents per bushel. 

Rye— Acreage, 400 ; average yield, 12 bushels per acre; product, 4,800 bushels; 
price, 50 cents per busheL 

Oats— Acreage, 20,000 ; average yield, 20 bushels per acre ; product, 400,000 bushels : 
price, 25 cents per bushel. 

Irish potatoes— Acreage, 2,500 ; average yield, 60 bushels per acre; product, 27,50<> 
bushels ; price, 25 cents per bushel. 

Tobacco— Acreage, 7.500 ; average yield, 800 pounds per acre : product, 6,000,OW> 
pounds ; price, 5 cents per pound. 

Sorghum— Acreage, 200 ; average yield, 30 gallons per acre ; product, 6,000 gal- 
lons ; price, 60 cents per gallon. 

Timothy hay— Acreage, 17,097 ; average yield, 2 tons per acre ; product, 35,094 
tons ; price, $5.00 per ton. 

Clover hay— Acreage, 1,700 ; average yield, 2} tons per acre ; product, 4,260 tons ; 
price, $3.00 per ton. 

Farm animals — Number of horses, 7,050 ; mules, 3,267 ; sheep, 14,180 ; swine, 
14,850. 

Dogs— Whole number in county, 6,000 ; value, nothing ; number of sheep killed by 
dogs, 2,000 ; value, $6,000. 

Fruits— Acres in orchard, 200; in nurseries, 40 ; vhieyards, 10. 

Dairy products— Number of pounds of cheese mannfkctured, 210,000; price, 20 
cents per pound ; number of pounds of butter manufactured, 200,000 ; price, 20 cents 
per pound. 

Banks^-Huntsville Savings, Mechanics' Savings, and Avery & W^oolf^ek; capital^ 
$160,000.00. 

Newspapers— Huntsville Herald, Moberly Enierpriae-MonitoTtiPsdly,) and Moberly 
Headlight (Weekly). 

Schools— Number of public, 75; private, 4; condition good. 

\ 



KIPLEY COUNTY. 

Face of country— Forest, per cent, 90 ; bottom land, per cent., 10. 

Timber— Number of acres, 895,000; varieties: pine, oak, walnut, hickory, ash 
and gum. 

Principal streams— Current and Little Black rivers ; Hacris, Logan, Buffalo and 
Big Barren creeks. 

Building material— Wood and brick. 

Whole number of acres in the county, 420,000; number of acres cultivated, »,000; 
number of acres uncultivated, 395,000; increase of cultivated acres, 200. 
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ProdactB— Wheat, 9,877 bushels; corn, 173,643 bushels; rye, 192 bushels; oats, 
18,944 bushels ; barley, 7 bushels ; cotton, 24,000 pounds ; tobaoco, 57,741 pounds ; sor- 
ghum, 15,741 j^lons ; hay, 814 tons. 

Farm animals—Number of horses, 1,849; mules, 416; sheep, 3,513; swine 8,878; 
eattle, 8,981. 

Fruits— Number of acres in orchard, 1,000; in vineyards, 7. 



SALINE COUNTY. 

Minerals developed — Coal and lead. 

Building material— Wood and stone. 

Factories — One woolea, 2 carding, and 2 flouring mills. 

Railroads— Sedalia and Lexington Railroad. 

Winter wheat— Average yield, 16 to 25 bushels per acre ; product, 176,996 bushels ; 
price, $1 to $1.10. 

Corn— Average yield, 15 to 25 bushels per acre ; product, 5,845,965 bushels. 

Oats— Product, 220,950 bushels ; price, 30 cents per busheL 

Sorghum— Product, 31,127 gallons ; price, 50 cents per gallon. 

Timotliy hay — Product, 13,567 tons ; price, $4 per'ton. 

Farm animals — Number of horses, 10,498 ; mules, 6,601 ; sheep, 11,037 ; swine, 
34,937; catUe, 20,166. 

Banks— Bank of Missouri, Saline County Bank, Wood <& Huston. Capital, $730,000. 



SCOTT COUNTY. 

This county is situated on the Mississippi river, in the southeastern part of the 
State. It was organized from a part of New Madrid county, December 28, 1821. 

A little more than one-half of the surface of this county is level or nearly so, and 
four-flfths of this portion is extremely fertile, producing corn, cotton, wheat and all 
the grasses, and is also well adapted to the growth of peaches and other fruits. More 
than one-third of the surface, and principally the northern part, is high and rolling, but 
■ot too steep to be susceptible of cultivation ; nearly one-half of this hill-land lies well 
for agricultural purposes. 

The principal streams are the East Fork of White Water, which forms a part of 
the western boundary, and its tributary, Caney creek, in the northwestern part of the 
•onnty, while the Mississippi river forms its eastern boundary. In the south-central 
part is the St John bayou. 

The soil is, generally, most excellent for farming, and especially so in the Missis- 
sippi bottoms, which extend from three to five miles back from the river. 

The county has a great variety of timber, chiefly the white, red and black oak, 
WHlnut, beech, elm, sweet gum, cypress, hackberry, etc. Sassafras often grows large 
enough to make twenty-four rails to the cut. Formerly nearly the entire surface of 
the county was covered with forests, and there is now enough left for all practical 
purposes. 
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or minerals, we must mention tbe apparently inexhaustible mines of yellow ochre, 
au excellent mineral paint, and worked profitably to some extent at present In the 
northeastern part of the county are fine quarries of white marble and limestone easily 
converted into lime. Iron and lead ore are thought to exist in the hills, while bog 
iron is found extensively in the swamps. 

Manufacturing interests are represented by one s|;eam flouring mill, with cooper 
shop attached ; two steam stave factories, one pottery, one lime-kiln, several ochre 
grinding machines, and nine steam saw-mills. 

The county contains 232,464 acres of land, of which 62,493 acres are improved ; the 
balance, 209,971 acres, consist of unimproved and timber lands. About 62,000 acres of 
land are owned by Hon. Thomas Allen, who has placed it on the market at low rates, 
and most favorable terms* The greater portion of it is very fertile. 

The leading occupation of the 10,000 inhabitants is agriculture. The chief pro- 
ductions are wheat, corn, oats, barley, cotton, tobacco, potatoes and fruit They all 
yield excellent average crops. 

The -exports are principally wheat, oats, corn, cotton, staves, lumber, ochre, hogs 
and cattle. 

This county is well adapted to the growth of tame grasses. Timothy yields gen- 
erally fh>m 3,500 to 4,000 pounds per acre. Blue grass does well in nearly all parts of 
tlie county. Clover is l>eginning to be grown extensively and yields about three tons 
to the acre. 

Farmers have only of late turned their attention to stock-raising, although this la 
one of the l>est counties In the State for this purpose. Quite a number of hogs are 
marketed lannually. There are also most excellent ranges for sheep. 

Some parts of the county are well adapted to fruit culture, and farmers are Just 
beginning to make it profitable, and young orchards are springing up everywhere ; 
there now being about 1,500 acres of land planted in orchards. 

The facilities for transportation are the Mississippi river, the St. Louis, Iron Moun- 
tain and Southern Railway, passing directly through the centre of the county firom 
northwest to southeast ; one railroad passing near the southern border, and a third om 
the northern border, well advanced and sure of completion. 



STODDARD COUNTY. 

Stoddard county is situated in the southeastern part of the State, and was organ- 
ized January 2, 1885. 

The surface of the county is very diversified. The uplands, constituting about 
one-third of the whole area, and which are situated in about the middle of the county 
from north and south, are mostly rolling, with a clay loam, underlaid with a yellow or 
reddish sandy or gravelly clay, very fertile, well supplied with springs, and splendidly 
adapted for farming. A narrow strip of prairie occurs in the southern part of the 
county. The bottom lands are mostly level— some rolling— covered with a dense 
growth of timber, and have a very deep, sandy, alluvial soil, very productive, and are 
principally covered with cottonwood, hickory, sycamore, maple, cypress, etc. The 
county contains some of tlie so-called swamp-lauds, probably named thus because they 
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are almost always dry, only in very wet seasons is this term applicable; but they are 
Tery easily drained. On some of these ^* lakes and swamps," which are so persistently 
located in this county, many of the finest farms are lound. 

The Oastor river, with its fertile banlcs, is the principal river, rnnninn^ through the 
county from northwest to southeast, and furnishing excellent water-power. Many 
other smaller streams meander through it, which, with the immense number of 
fine springs, fhrnish all the necessary water for farm use. 

The snrfiEioe of the county being almost entirely covered with timber, there can be 
no possible lack of it for present or fliture demands. 

The manufactories of the county embrace ten mills — seven with steam-power, of 
which four are fiouring and grist-mills, and three saw- mills ; seven cotton gins and 
three wool-carding machines. 

The mineral resources are not developed, but the county possesses large quanti- 
ties of various minerals, such as iron, lead, zinc, nickel, copper, plumbago, ochre, 
kaolin, barytes, silver, etc., brown hematite of iron, bog or limonite iron ore and lead 
are prevalent. 

The price of land is very low. 

The leading occupation of the 10.883 inhabitants is agriculture ; and the principal 
staples are cotton, wheat, corn, oats, peanuts, tobacco, hogs, hides, etc. The lands are 
unsurpassed, and the yields are very large. Tobacco of excellent quality is grown to 
quite a large extent ; the product of 1876 being 248,948 pounds. Sorghum and peanuts 
are grown profitably. 

Few of the tame grasses are cultivated, the excellent free range rendering it 
mmecessary. 

Quite a number of mules, cattle and hogs are sold annually, while improved breeds 
of animals are being rapidly introduced. 

All kinds of fruits flourish and produce excellent crops. 

The Cairo and Poplar Bluff Division of the St. Louis, Iron Mountain and Southern 
Railway, furnishes ample means of transportion, and is bringing in many settlers. 



TEXAS. 



The wheat crop in this county is badly injured by hard dry freezing. There will 
not be more than half a crop. There have been but two good snows, and neither lay 
very long. 

Farmers do not keep large flocks of sheep on account of dogs and wolves. 

Corn and cattle-raising are the chief occupation. 

Horses are being raised to some extent. 

Hogs are coming into notice ; Berkshires are the favorite. 



WASHINGTON. 

Timber— Number of acres, 111,795 ; varieties : Pine, several of the different kinds 
of oak, hickory, walnut, ash and elm. 
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Principal streams— Big river, Benault, Mineral and Indian creeks. 

Minerals developed— Lead, iron and zinc. 

Building material— Wood and limestone. 

Factories— 1 cheese, and 2 tanneries. 

Railroads— St. Louis, Iron Mountain and Southern. 

Whole number of acres in county, 442,360 ; number of acres cultivated, 22,118 ; 
increase during the year, 6 per cent 

Number of tarm animals— Horses, 2,863; mules, 1,094; sheep, 4,770; swine, 5,952. 

Animal diseases— Hog-cholera did about $2,000 damage. 

Bees— Number of stands, 200; number of pounds of honey sold, 5,000; price, 25 
cents a pound. 

Dairy products— Number of pounds of cheese manufactured, 30,000; price 12} 
cents per pound. 

Newspapers— 'WashingtonSI/Ounty/nde;)en(fen<. 

Churches— 10 Presbyterian ; 7 Congregational ; 4 Catholic ; 12 Methodist ; and 8 
Baptist. 

Granges, 8 ; members, 260. 
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LIFE MEMBERS. 

Henry T, Madd Kirkwood, Mo. 

H. Cla^tt Gray's Summit, Mo. 

D. L.HalJ.. Kansas City, Mo. 

A. E. Trabue Kansas City, Mo. 

Rev. Chas. Peabody Chicago, 111. 

ANNUAL MEMBERS. 

LM.Kidge Kansas City, Mo. 

W. H. Hopkins Kansas City, Mo. 

J. M. Slocam Kansas City, Mo. 

Wm. E. Sheffield Kansas City, Mo. 

Frank Holsinger « Kansas City, Mo. 

William Mustard Kansas City, Mo. 

G. T. Espenlamb Kansas City, Mo. 

L. A. Garrett Kansas City, Mo. 

J. M. Greenwood Kansas City, Mo. 

A. M. Allen.^ Kansas City, Mo. 

A. G.Trumbull Kansas City, Mo. 

Z. S. Ragan.. Independence, Mo. 

Milton Vernon Independence, Mo. 

H. M. Vail Independence, Mo. 

W. G. McBdde Independence, Mo. 

A. Proctor Independence, Mo. 

H. T. Kelsey St Joseph, Mo. 

Jacob Madinger.. St Joseph, Mo. 

J. A. Storm.. St Joseph, Mo. 

Wm. Stark Louisiana, Mo. 

W. Foster Louisiana, Mo. 

S. S. Laws Columbia, Mo. 

G. C. Swallow Columbia, Mo. 

J. C. Evans Harlem, Clay county. Mo. 

Z. Todd... Harlem, Clay county, Mo. 

Chas. V. Riley St Louis, Mo. 

R. J. Lewis Westport, Mo. 

A. W. St John Carthage, Mo. 

Jno. B. Durand Prairie City, Bates county. Mo 

O. G. Wilcox Wyandotte, Kansas. 
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F. F. Fine.« St. Louis, Mo. 

TT. W. Guy Kimswicl?, Mo. 

W. M. King St Louis, Mo. 

Ernest Olshousen St. Louis, Mo. 

Jacob Rhodes « Bridgeton, Mo. 

E. O. Pilley .• St Louis, Mo. 

J. M. Samuels.. St Louis, Mo. 

W.C. Flagg Moro, Ills. 

Charles C. Keeler Cincinnati, Ohio. 

J. M. Jordan St Louis, Mo. 

Isldor Bush.- Bushberg, Mo. 

J. K. KeUer- Pittsfield, Ills. 

W. F. Hikes Dayton, Ohio. 

A. J. Long Sapplngton, Mo. 

Henry Brulhl Appleton, Mo. 

T. R. Allen Allenton, Mo. 

Wm. T. Essex- St Louis, Mo. 

L. D. Votaw Eureka, Mo. 

A. J, Chllds- Independence, Mo. 

J. C. Gill Leroy. 

J. S. Parsons Miami. 

J. P. Bibb - Huntsville. 

W. W. Henderson- Bridgeton, Mo. 

Isaac Snediker Jerseyville, Uls. 

Fred. Hayden Alton, Ills. 

Jona. Hufifgins Woodburn, Ills. 

J. W. Averitt Macomb, Ills. 

Robt Watson- v I^c's Summit, Mo. 

W. H. Miller Chillicothe, Mo. 

German Farmers' Club Amazonia, Mo. 

Oeo. A. Martin Buffalo, N Y. 

J. I. Thomson- Walker, Vernon county, Mo. 

Sugar Grove Grange Clay county, Mo. 

K. Coates - Kansas City, Mo. 

T. S. Case- Kansas City, Mo. 

Samuel MQler Bluffton, Mo. 

H. T. Kelaey St Joseph, Mo. 
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FLOWERS : 
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HENRY MICHAEL. St Louis. 

VEGETABLES 

L. E. BOSLEY, Kansas City, J. A. STORM, St Joseph, 

F. F. FINE, St Louis. 

VINEYARDS : 

SAMUEL MHiLER, Sedalia, J. MADINGER, St. Joseph, 

H. CLAGGETT, Gray's Summit. 

ENTOMOLOGY AND ORNITHOLOGY: 

C. V. RILEY, St Louis, F. WHOLRINGER, Kansas City, 

ORNAMENTAL TREES: 

G. C. SWALLOW, Columbia, GEORGE HUSMANN, Sedalia. 

AGRICULTURAL COLLEGE I 
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ORCHARDS : 
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MISSOURI STATE HORTICETBEAL SOCIETI, 



EIGHTEENTH ANNUAL SESSION, 



KANSAS CITY, MO., DECEMBER 19, 20, 21 AND 22, 1S76. 



The meeting was held in accordance witli a circular issued by tiie' President an J 
Secretary. 

Tlie meeting was called to order at 2 p. m.. In the Law Equity court-room, at 
Kansas City, by J. C. Evans of Harlem, President In the absence of the Secretary » 
Wm. M. King of St. Louis, D. L. Hall of Kansas City, was elected Secretary pro Urn. 

CoL D. S. Twitchell, of Kansas City, made an eloquent address of welcome in 
behalf of the citizens of Kansas City. This was responded to in behalf of the Society 
by D. C. Hall, who briefly referred to the pleasant and profitable meeting held by the 
Society in Kansas City in 1871 ; also to the depression that horticulture had suffered 
since that time in common with all other pursuits, during which time, however, th« 
Society had not failed to hold their regular annual meeting. He alluded to the fine 
display of fruit on the table as an evidence that Missouri was pre-eminently a fruit- 
growing State, and the Missouri State Horticultural Society could and would, had they 
been allowed the appropriation made to them by the Legislature in 1870, have been 
able to make a showing at the Centennial at least equal to any other State. It was to 
be hoped that the discussions of this meeting would be of permanent value to the hor- 
ticulturist, not only of Missouri, but of the entire West ; and from an intimate acquaint- 
ance with the meetings and reports of the Society for the past ten years, he was pre- 
pared to state, without fear of contradiction, that for practical value to horticulturists 
they were not surpassed by those of any horticultural society. Finally, as a member 
of the Society, and in their name, he thanked the citizens of Kansas City for their hofr- 
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pitalities, now twice extended, while, as a citizen of Kansas City, he felt proud that 
Kansas City should have been the only place in the State, outside of St. Louis, twice 
selected as the plaoe of the meeting of the Society. 

The President, J. C. Bvans, then read his annual address : 

PRESIDENT'S ADDRESS. 

Ijodies and gentlcnun of the Missouri State Horticultural Society : 

Let us return the jipratitude of our hearts to the Supreme Ruler of tlie Universe 
that we are permitted to meet together in this the Eighteenth Annual Session of this 
Society. The history of this Society down to the Thirteenth Annual Session has been 
so well given by Hon. Henry T. Mudd and others, that it is not necessary for me to go 
1)eyond that. Many who are present to-day, doubtless, remember with pleasure 
the meeting held in this city five years ago. Since that time this Society has met once 
at Jefferson City, onoe at Hannibal, and twice in the city of St Louis ; and while these 
meetings have been both interesting and instructive, we must admit they have not been 
Just what the meetings of this Society should be. We are aware that only those who 
were directly interested have been benefited, while the masses have neither directly or 
indirectly felt any effects resulting therefrom. When we take into account that every 
interest in the land has been prostrate during most of this time, we conclude we have a 
good excuse for not having done more ; and, again, when we look about us and see 
what our sister States have done and how well their horticultural interests have been 
represented at the various meetings of the National Pomologlcal Society, and this year 
at our great Centennial Exposition, while our State— our own proud Missouri— has 
scarcely been heard from, we must conclude something is wrong. We inquire what it 
is, and we find in almost every other State, especially in the West, ample appropria- 
tions have been made by their legislatures, and committees raised and sent on to these 
places fully prepared to represent their interests, while we have been constantly refused 
0uch aid. I would recommend that steps be taken to get our next General Assembly 
to do something for us in this direction. 

About 1869 or 1870, an act was passed by our Legislature, giving to this Society one 
thousand dollars annually, but by some means the word annually was rubbed out, and 
we never received anything after the first year. Now, if we could have this word 
annually replaced, it seems to me it w^uld be about what we want, and would enable 
us to represent the horticultural interests of our State as they should be. My opinion 
is, that a few thousand dollars. Judiciously expended in the exhibition of our products 
at these annual meetings in the Eastern States and the results published to the world, 
would attract emigration and benefit the State ten fold. 

1 have perhaps said more on this subject than I need to, as we are expecting some- 
thing from our Centennial Committee ; but I consider the matter of so much importance 
that we cannot say too much. Let us keep on talking and acting until we have accom- 
plished our purposes, and are able to show to the world that our State is second to none 
in this great family in point of horticalture. 

At the last meeting of this Society a resolution was adopted authorizing the offer- 
ing of small premiums for collections of fruits, flowers, etc. In complhince with that 
resolution, premiums to the amountof sixty dollars have been offered, to be awarded at 
this meeting. Some fears have been entertained as to the propriety of this course in 
the face of the almost total failure of the fruit crop, to say nothing of the various other 
oauses likely to operate against such a course. But if it proves only a partial success 
this year, we will then know that under favorable circumstani^es it can be made an 
entire success, and will add largely to the interest and value of our meetings. So let us 
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go onward and upward, until we have made this Society something^ that our State wili 
be proud of, and that they who come after us will say we have not lived in vain. 

I am here reminded that a name dear to us lias dropped from our list as an active 
member. I allude to that zealous and useful brother, O. H. F, Lear, of Hannibal, Mo. 

At the conclusion of this paper, Mr. Z. S. Ragan, of Independence, stated that th^ 
allusion to the death of Hon. O. H. P. Lear, during the past year, called to mind th« 
loss of another old and valued member and ex-President, who had passed away during 
the year; he alluded to the late Henry M. Vorhies, Judge of the Supreme Court of th« 
State. In him the Society had sustained a great loss. ' He it was who first started the 
Society out of Its old rut of meeting in St. Louis year after year, and induced them to 
hold meetings elsewhere ; first at his own home, in St. Joseph, and afterwards in Kan- 
sas City, Jefferson City and elsewhere. He moved the appointment of a committee to 
draft suitable resolutions in memory of the late distinguished President and Vice Presi- 
dent, Vorhies and Lear. 

Mr. D. L. Hall seconded the resolution, stating that to Henry M. Vorhies the 
Society was largely indebted. During his Presidency of two years, the Society had 
accomplished some of its most valuable work. Mr. Lear had also proved a most inde- 
fatigable worker and true fHend, both of the Society and of horticulture, and those who 
had attended the meeting of the Society at Hannibal would bear witness to his kind- 
ness, energy and unbounded hospitality. 

The motion was adopted, and Messrs. Ragan, Foster and Kelsey appointed as th» 
committee. 

The following report, from the regular Secretary, Mr. M. King, was then read : 
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Mr, President and Meinbere of the MUaouri State Horticultural Society : 

Since our last annual meeting, with two exceptions, the horticulturists of this and* 
the surrounding States have reason to congratulate themselves upon the favorable con- 
ditions which have surrounded their growing crops. 

The winter of 1875-6 was favorable, when viewed from a horticultural standpoint. 
The prospects in the Missouri and Mississippi Valleys was perhaps never more favor- 
able for a full and abundant crop than they were up to the 15ch of March. In a letter 
written from Kingston, Caldwell county, Missouri, dated March 20th, it is stated that 
previous to that date some farmers had commenced plowing, but that there was a heavy 
fall of snow on the night of the 16th, followed by freezing weather. On the same date 
the Secretary of the Missouri Valley Horticultural Society wrote from Kansas City as 
follows: ''We have just had one of the most severe snow storms of the season; 
wind east and northeast, which, however, changed to the northwest the next morning, 
when the thermometer fell to two degrees above zero.'' At Hlllsboro, Jefferson county,, 
four inches of snow was reported, while the thermometer indicated seventeen degrees 
at 9 A. M. At Ripley, Tennessee, the coldest weather ever known there, after the 
middle of March, was reported, and on the night of the 19th inst, eight inches of snow 
fell, and ice formed to a thickness of one and one-half inches. The peach, plum and 
cherry trees were in full bloom, and these fruits were all destroyed. At Milburn, Ken> 
tncky, on the night of the 19th inst-, snow fell to tl^e depth of ten inches, and at six 
o'clock A. M , the 20th inst, the mercury stood at nine degrees, and the following day 
at twenty-one above zero. Peaches and other fruits in bloom were all killed, and the 
blossoms looked as if they had been scorched by fire. From Beebe and Austin, Ar- 
kansas, similar reports were received. In the great fruit-growing region of Southern 
Illinois, at Cobden, on the same date, the mercury sank to ten degrees above zero. The 
result was that the entire peach crop was cut off, as well as pears, such as the Duchess 
Louise Bonne, and a few other varieties. None of the apples were injured, except the 
Red Astrachan. The calamity was a very general one ; but here and there could be 
fbund a fruit-grower who was disposed to joke, and sought consolation in the fact that 
for onee the Curculio had been outgeneraled. Fortunately there was a limit, beyond 
and north of which the trees had not yet blossomed, and there the peaches and other 
fruits escaped destruction. If this line could be accurately located, it would furnish 
some interesting data, which might be made of service to horticulturists. 

The northern boundary of the section where the fruit was destroyed seems to have 
been, as near as may be, the south line of Pilce, Greene and Morgan counties in Illinois,, 
and the south line of Pike, Halls and Monroe counties in tliis State ; the southern 
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1[>oandary included, I think, Shreyeport, Vicksburg and Nashville. At all events, the 
area of territory which was visited by this nntimely frost was equal in extent to at least 
five States as large as Missouri. A record of this is made (imperfect as it is), so that 
when a similar visitation occurs, the lesson taught by this one may not be without its 
"value to horticulturists. 

UTILIZING FRUITS. 

Notwithstanding the continued increase of acreage planted to orchards and small 
-fruits, it must be admitted that the consumers of horticultural products do not find a 
superabundance of first class canned or dried fruit in the market at any season of the 
year. That there is a vast amounc of wasteful and unintelligent management in the 
handling of fruit, there is no doubt. The greatest loss to the fruitrgrower, it must be 
admitted, results from the large quantities of defective fi'uit, which annually goes to 
waste. It is therefore important that a reform in this particular should be inaugurated 
•among the orcbardists throughout the State without delay. 

Ag to the best method of utilizing the fruits that would otherwise be wasted, it is 
generally conceded that drying is the best One advantage in marketing dried fruit 
is, that when properly dried and packed, it can be kept for one year or more, if need 
be, and put upon the market at the most favorable time. But it is not enough that 
Jruit drying establishments should be erected, for, in many localities, it will be found 
advantageous to carry on canning as well. By combining both methods of taking care 
of the surplus products of the orchard and small fruit plantations, fruit-growing can 
be made profitable. 

It any community expects to make fruit-growing a success, they should sell from 
their fields when it pays, and when it does not, drying or canning should be resorted 
to. The objection will be urged that these fruitnlrying and canning establishments 
require more capital to erect them and carry them on than any one person cares to 
invest The most feasible plan therefore seems to be, a co-operative or Joint stools 
plan. Nothing should deter the members of one or more granges in the frult-growinir 
districts from starting canning and drying factories. 

Another means of utilizing, or rather realizing a greater profit than is now realized 
from the sale of long keeping varieties of fruits, is the erection of more fruit preserv- 
ing houses. It is a well known fact that selected, carefully handled fruit, can be 
placed in Jruit-housea, and instead of being sold in the fall for $2.00 a barrel, it can be 
kept until spring, with a trifling loss, perhaps, and sell readilj from $4.25 to $10.00 per 
barrel. The profit in thus keeping the fruit is so greats and the usual charge for storing 
it is so small, it is quite evident that in the apple-growing districts contiguous to Kan- 
sas City and other cities, having a population of ten thousand or more inhabitants, 
such fruit-houses would prove not only profitable to the orchardist, but equally so to 
the capitalist or to the members of a joint stock or co-operative association. Mr. Keeler 
of Clnclnnatti, in his admirable report on utilizing fruits, which was read at our last 
annual meeting, very tersely states the importance of putting such fruits as would be 
likely to spoil into the best possible condition for the market He says : 

*' The intelligent merchant sells his wares in the best market within his reach, and 
at the time that his customers need them ; if, from any cause, the available markets 
are overstocked, he ceases to urge sales, knowing that it is better to wait than to sell at 
a loss ; the time soon comes when the balance of trade is readjusted, and when he can 
sell at remunerative prices. The orchardist can conduct his businesit in the same man- 
ner and with the same profitable results, provided he will avail himself of the same 
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advantages offered bim as the results of the experience and skill of others. The rule» 
ioT success may be stated in a few words : never overstock the market : never sell when 
customers do not want to buy. This involves the necessity of, in seasons of abund- 
ance, only sending to market a portion of the fruit crop in a green condition, and of 
being able to hold the remainder for days, weeks or years." 

CO-OPERATIVE EFFORT NECESSARY FOR THE DESTRUCTION OF 

NOXIOUS INSECTS. 

Co-operative effort need not, nor should it be exclusively confined to the enterprise 
alluded to. There is necessity of co-operative effort in the destruction of noxious 
insects, such as the codling moth, curculio, etc. As the necessity of co-operative effort 
in the destruction of the Rocky Mountain Locust has become as apparent, and there Is 
such a disposition on the part of farmers to combine together against their common 
-enemy, it may serve as an important lesson, and show how easily fruit-growers could 
combine for destroying noxious insects. It must be admitted that it is discouraging in 
Che highesi degree for one fruit grower to wage an unceasing warfare on noxious 
insects, which some neighbor, by reason of his carelessness, is unwittingly engaged in 
propagating by hundreds of thousands. 

OUR DUTY AS HORTICULTURISTS. 

It is clearly our duty as members of this Society, and as earnest, sensible, practical 
, men, to place ourselves on record In a way that will show we are determined to make 
•an annual collection of facta bearing upon the noble pursuit in which we are engaged. 
If a complete record of horticultural facts could be compiled annually, it would ulti- 
mately be a guide in pointing out a better, that is to say, the most profitable way of 
conducting our business as fruit-growers. All admit that a vast amount of valuable 
experience and information is lost annually by reason of an insufl3cient amount of care 
and system in the collection of facts. To carry out such a plan, let us resolve to enter 
upon the work, and, while regarding it as a duty, let us supplement our resolutions by 
•energetic action.. A great drawback to our progress as horticulturists has been that no 
detailed or historical statement of facts has been annually recorded. One of the great 
needs of the hour is some permanent system of placing upon record facts bearing upon 
such questions as have a direct pecuniary value tO the horticulturist The plan for 
•effecting such a result, which was presented to this Society at its last annual meeting 
4>y Mr. Wm. Muhr (the Secretary), in his interesting and valuable report, and which 
was reported upon favorably by a committee, of which the President of the Society was 
chairman, seems to be everything that <;^n be desired. 

The plan, as submitted, is for each individual to prepare a full and correct descrip- 
tion of his lands, with the trees, etc., planted, the mode of treatment, details of experi- 
ments in course, and any information deemed desirable. Let a copy be put into the 
hands of the secretary of the local or State Society', and a duplicate deposited among 
the records of the Agricultural College. There duly entered in a proper set of books, 
we would have a complete view of horticulture as it is at any given time, vrith all the 
facts in the case. In this manner, and perhaps by the aid of a Curator of Horticulture* 
as an attache of the college, we would have,^t all times, a complete horticultural sur- 
vey of the State, and a fund of invaluable details as to soils, conditions, etc., be pre- 
«erved for future reference, that are now being lost for want of record. In our short 
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lives, bat few of the results of our experiments are demonstrated. We are merely 
supplied with the blanks, our successors must fill them up ; let us see that all are 
pj^served. 

The addresses of the President and Secretary were then referred to a committee 
consisting of Messrs. Le^vis, Miller and Stark. 

Mr. W, M. Hopkins then read the following report from the Committee on> 
Orchards : 

REPORT OF THE COMMITTEE ON 0RCHABD8. 

Mr, President and Gentlemen of the Missouri State Horticultural Society : 

Your Committee on Orchards beg leave to make the following report : 

The past year has been almost an entire failure in standard fruits in Western* Mis- 
souri, thereby causing great disappointment again to the fruit-grower, who, after los- 
ing the crop of 1876 by the grasshopper invasion, hoped for a good crop in 1876. The 
last winter being a very mild one, caused the fruit-buds to push forward so much that 
the cold snap in March (the coldefit of the season) ruined the peach crop and injured 
all early varieties of the apple, and, in fact, winter varieties suffered more or less, and 
the finishing stroke came with the codling moth and all of the insect creation known 
to prey upon the apple. The few that escaped made very fine specimens, and were 
the wander and praise of every one at our Exposition. 

The cultivation of the pear In this section may be considered a failure, until a 
remedy can be found out for blight. We judge that about three-fourths of all the 
pear trees set in Western Missouri in the last eight years are all gone. The varieties 
least injured are Duchess, Seckel and Lawrence. 

The cherry crop was a light one, in consequence of late ftosts and excessive rain 
while in bloom. Early Richmond and Morello do the best. Sweet cherries are a f)&i^ 
ure, being too tender and short-lived. 

All kinds of plums were a failure. 

The quince does not succeed well here ; it blights nearly as bad as the pear. 

All fruit trees this season have made a good growth of wood ani a fine show ot 
fruit buds, and have gone into winter quarters in first-rate condition. The peach hav- 
ing nothing to do but make wood-growth and fruit-buds, has a large surplus of well- 
developed, well-ripened fruit-buds, and although too early in the season to give any- 
thing ike a correct and reliable opinion upon a general f^uit crop the coming season, 
the promise and outlook at the present time are quite encouraging. Apprehensions 
are felt by some that Mr. Hopper, on his homeward bound flight to his native home 
next summer, may camp and forage on us a few days, and destroy our fruit crops 
again. Will Prof. Riley give us his views on the apprehended danger? 

The varieties of apples best adapted to this section are, for summer, Early Harvest, 
Bed June and Red Astrachan ; fall, Maiden's Blush, Mother, Rambo, Porter, Fulton^ 
Westfield, Seek-no-Further ; winter, Ben Davis, Winesap, Janet, Gilpin and Pennock. 
Jonathan and Grimes' Golden promise well ; Lawver not sufficiently tested yet. 

Peaches— Hale's Early, Troth's Early, Old Mixon, Stump-the- World, Ward's Late,. 
Smock Free and Heath Cling. Fruit-growers have generully come to the wise con- 
clusion to set fewer varieties than heretofore, and to discard such as will not pay or do 
not succeed in their localities. The pionter fruit-growers in Missouri have had an up- 
hill business in trying to raise their old Eastern favorite varieties, but have generally 
£Edled. Their experience is worth much to the new beginner. 

The question is fluently discussed among fruit-growers, is fruit-growing a suc- 
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cess, or will it pay ? If the experience of the last two seasons is to he the rule, the 
question is already solved. But, on the other hand, if the specimens shown at our 
fkirs and the recent exhibicion of the State of Kansas at Philadelphia, are to be taken 
as an index, the question is a debatable one. If fruit-growers expect to succeed, they 
may as well face the music at once and ^o ^ studying Entomology, so they can 
destroy and counteract the great army of insects that are upon us. And yet when we 
ask a small sum ft-om our law-makers to extend the labors and usefulness of our Soci- 
ety, and to sustain our Entomologist in his able efforts in behalf of agriculture and 
horticulture, they derisively call our Society a one-horse concern and our Entomolo- 
gist a ^* Bug-Catcher." The remedy is in the hands of the people, and if they do not 
apply it, they must suffer the consequences. 

Our county has been overrun with tree-peddlers Arom certain nurseries in Ohio this 
fall, and, strange to say, foujid many victims. They represent their stock as superior 
to anything grown in the West, selling two-year old apple trees at twenty-five cents 
each by the hundred, because, as they say, grafted on foreign stocks ; plum trees at two 
dollars each, curculio-proofl These chaps ought to be prosecuted for obtaining money 
under false pretenses. Buy your fhiit-trees of some reliable nurseryman, as near home 
as you can obtain them. If all persons contemplating setting fruit trees would become 
members of our local societies, or even consult those that are members, they would 
save money and great disappointment when their trees come into bearing. We would, 
therefore, in conclusion, warn all against the itinerant tree-peddler. 

It was moved and carried that the report be placed on file and published with the 
proceedings ; and the President announced that the subject matter of the report was 
before the Society for discussion. 

Mr. Hall : I would like to hear from members as to the decrease of insects during 
the past two years in the district overrun by the grasshoppers in 1874r-6. It has b een 
frequently stated that there has been a marked decrease, among others by Prof. Riley ; 
and my own observation leads me to think such is the case. 

Mr. Ragan : There were certainly less insects than usual during the past two years. 
This is especially noticeable among the native or common grasshoppers, which formerly 
did much damage in my fruit plantations, and are now very scarce— hardly noticeable. 

Mr. Lewis thought there was little, if any, diminution in numbers ; had been plenty 
•to sting a large proportion of the fruit. The canker-worm has been very abundant this 
year in many localities. 

Mr. Mustard thought there are less insects, especially native grasshoppers. 

Mr. Bagan : The canker-worm is very local in its ravages. One orchard will be 
very much damaged, while the next one will be untouched, and so on, in spots over a 
neighborhood or county. 

Mr. Holsinger thought the canker-worm to be dreaded. If proper measures are not 
taken in time, it will spread west^^ard in such numbers as to destroy whole orchards, 
as it has done in the eastern States. 

Mr. St. John : We have been about as much afflicted with insects as usual. The 
locust, or Rocky Mountain grasshopper, has also again visited us this fall, and we fear 
great damage from him next spring. We have also been troubled with an insect that 
attacks the young fruit of the strawberry vines, and has done us much damage. 

Mr. Evans is certain that the insects destructive to fruit are not as numerous as 
heretofore. Had they been, with the light fruit crops of the past two years, there would 
have been none left after the insects had got through. 

It was then suggested that as Professor Riley would be with the Society to-morrow, 
the discussion on insects be laid over unti 1 that time. 
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Mr. Todd, from the Committee on Orchards, then read the following paper : 

KEPORT FROM COMMITTEE ON ORCHARDS. 

Mr, President and Members of the Missouri State Horticultural Society : 

In the year of 1876 we have again realized the fact that there is nothing certain in 
horticultural more than other pursuits lu life. Failure and disappointment is written 
everywhere. 

In this locality the apple trees bloomed and set a fair crop of fruit ; but from 
atmospheric causes, or the ravages of insects, continued to drop the enthre season. At 
inaturity there were but few good specimens ; in some varieties not a fair specimen to Be 
found ; yet there has been a fair growth in the tree, and no blight during the past sum- 
mer ; and the trees have gone into winter in good condition, the wood being well 
ripened and full of fruit-buds. I am more fully convinced than ^ever, that the tree? 
need some cultivation. 

The pear crop, as usual, is a failure, although the trees seem to have suffered lest* 
from blight than at other seasons, and have gone into winter in good condition. 

P^ches— The seedling trees, in favorable localities, gave us some fruit We also 
had some few specimens of budded fruit. The trees seem to have made fair growth, 
and gone into winter in good condition, with buds uninjured up to date. 

Cherries bloomed full, but owing to cold and other causes, we cannot report more 
than one-fourth crop. 

Plums, as usual, were a failure. 
Decimber 19, 1876. 

The paper was received and ordered published. 

The Society then adjourned until 9 o^clock a. m., next morning. 



SECOND DAY. 



MORNING SESSION— Wednesday, December 20, 1876. 

The meeting vras called to order by President Evans, at 9 o^clock a. m. 
Minutes of yesterday's meeting read and approved. 

Mr. 0. V. BUey, Treasurer, made a report of the financial affairs of the Society, as 
follows : * 
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TREASURER'S REPORT. 
C. V. Riley, in account with Missouri State Horticultural Society. 



1876. 
January 15.. 



Janoaiy 15.. 



To subscriptions received from predecessor 

To subscriptions received from January 15th, up to 
date- 



By bill of Sherman Spencer 

By postage paid by William King.. 
To balance 



J>R. 



$11 00 

70 

19 30 



$31 00 



Or. 
$19 00 
12 00 



$31 00 



$81 00 



In submitting the above statement of receipts and disbursements, I would remark 
that I have prepared a list of all those who have paid their annual subscription for 
1876, and are in good standing membership. Also that ten dollars obtained for sub- 
scriptions, at the last annual meeting, were retained by Mr. Wm. Muir, who was acting 
as Secretary. 

I find that the following names of members who paid their dues at the last annual 
meeting are omitted from the printed list in the Society's report: J. M. Jordon, Isidor . 
Bush, J. K. Keller, W. T. Hilces, A- J. Long, Henry Bruihl, T. R. AUen and Wm. T. 
Essex. Further, that I have received no dues for Mr. H. W. Lefflngwell, whose name 
is on that list In this connection I would also advise that a list not only of the life 
members but of the honorary members be published each year with our proceedings. 

I would also state that I have outstanding bills in hand to the amount of $27, and 
if there is any way for the Society to recover the indebtedness of ex-treasurer Tice, or 
of getting an annual appropriation from the Legislature, I would recommend that 
active steps be talcen to accomplish both ends. 

Bills presented, bills ordered paid, and all other papers accompany this report. 

Respectfully submitted. 

C. V. RILEY. 
St. Louis, Mo., December 20, 1876. 

The report was referred to a committee composed of Messrs. Lewis, Hoplcins and 
Bayles. . 

The same committee was also instructed to report upon all bills presented. 

Mr. Hussman made a report as Vice-President. He said that in his vicinity (Seda- 
lia, Pettis county,) the fruit crop was below an average. Apples, a very small crop ; 
peaches, budded varieties, scarcely any ; seedlings, fair ; few pears cultivated and much 
blight among them, probably owing to the extremely wet season of 1875 ; cherries, 
Sarly Richmond, a good crop and a few Gov. Wood and Napoleon ; strawberries and 
raspberries nearly average ; blackberries more than average ; grapes. Concord and 
Martha, a good crqp— some rot, but not much — ^in the river counties the rot was very 
severe ; less insects than usual, especially grasshoppers. 

Mr. Jacob Madinger, frx)m the Committee on Vineyards, made the following report ; 

St. Joseph, Mo., December 15, 1876. 
Mr, President and Members of Slate Horticultural Society : 

Dbab Sirs : I offer a report of vineyards and the crops of 1876 in the vicinity ot 
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St. Joseph, which was real good, coosidering the circumstances, namely the grass- 
hoppers. 

The Concord, in the spring of 1876, promised a big crop, but got less eyery day 
towards ripening, and in some places rotted so severely that there vas only half a crop 
gathered. It is my opinion that the sooner we discard the Concord the better for us 
grape-growers, as we have so many better varieties to take its place. 

Catawba did much better than for years, where the vines were taken care of and 
not overloaded with fruit ; there ripened the finest crop of grapes I ever saw, and the 
wood for next years' bearing is reaTly fine. In some instances, where vines were not 
properly pruned, the vines had a solid mass of grapes, but did not.ripen well. The 
wine thereof promises to be the best ever made. 

Perkins' also did well. They bore an immense crop of grapes, great clusters ; 
ripens early and remains on the vine welU I have gathered 200, pounds off of five 
vines. This I sold at ten cents, wholesale. Though they are a little foxy, but admired 
by many. 

Goethe looked well in the spring, but mildewed some. 

Martha did well ; older vines much better than young ones, bearing a large crop, 
and did not rot. 

Telegraph, after ten years' trial, promised to be very valuable for early mai^t, 
being a great bearer, compact bunches, ripens as early as the Hartford, hangs well to 
the vine and of much better quality than the Hartford. 

Hartford also did well, better than they have for years. 

Senasqua is very promising ; after four years bearing it proves to be very produc- 
tive, excellent quality ; wine made of it is really the finest we have tasted in this coun- 
try. It is also an excellent table grape. 

Croton is a little tender, and not for fi:eneral culture; however, it is very good. 

Triumph, true to the name, for the first time bearing, it did fine— bunches large 
and fine. 

Black Eagle, for the first time bearing, promises well, very productive, bunches 
long, excellent quality ; if hardy, a good substitute for the Concord. It is 60 per orat 
better and fully as good a bearer. 

Elvira would have borne last year, but it was grasshoppered, and, in consequence, 
had little bearing-wood,'>ut bore an immense crop of conH>act, small bunches, and is, 
undoubtedly, a very valuable addition to our list of grapes. 

Virginia Seedling did fine, considering the circumstances. The vines were cut 
down by the grasshoppers and did not have much bearing-wood. 

Ives' and Rentz are great growers, and hardy vines, and good bearers. The fhiit 
is only second rate. 

Rogers' Nos. 4, 8, 9 and 15 have lost their foliage and mildewed some. 

Eumalan rotted some. Whiat was left was fine. 

lona did better than it did for four years, ripening a large crop and large bunches 
of superior grapes. 

The wood I got for Cambridge, after two years' nursing, turned out to be a full- 
blooded Concord. 

I have a good many others, but wish to give them a fair trial before reporting. 

Our vineyards are in a splendid condition, fine wood, and, if nothing happens, we 
will have the finest harvest next year we have ever had. 

Yours, etc., JACOB MADINGER. 

The paper was received and ordered filed. 

Mr. Husmann, being called upon, said he was satisfied that in the Elvira, in the 
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irrapes alluded to in the report, and a seedling raised in Missouri, by Jacob Bommel, of 
Hermann, we had the coming grape ; it has now borne seven years, and always abun- 
dant crops, and every year perf^tly healthy, both in vine and fruit. On it the success 
-of grape-growing in Missouri depends. I visited the vineyards of Hermann this year ; 
the rot was terrible ; whole acres with not enough grapes to be worth gathering— Con- 
>coTd, Martha and other varieties all equally bad, or nearly so. Among this desolation, 
4ome thirty vines of the Elvira, on Mr. Rommel's place, were a sight to behold ; im- 
mense quantity of fine fVuit, and perfectly healthy, a delicious table grape, first-rate for 
wine, and a strong, healthy leaf and cane. Mr. Bommel deserves great credit for his 
patient and careful effort with this and other seedlings, of which he has many good 
^nes yet unnamed. 

Mr. Stark, being called on for his report as Vice President, promised to present one 
later in session. 

Mr. Garrett, of Jackson county, then read the following paper : 

PROPAGATION AND CULTURE OF THE RASPBERRY AND BLACKBERRY 

IN WESTERN MISSOURL 

I shall speak only of the Blackcap variety of raspberry, as I have no practical 
knowledge of any other. 

Propagation Is natural and from tips, but may be multiplied by lajring the vines, but 
not recommended. Planting should be done early in the spring, on ground thoroughly 
prepared. Rows should stand seven feet apart, and the plants four feet in the row. 
When the plants have reached a height of eight inches, they should be pinched back. 
The following spring, prune back well, and cultivate thoroughly, and when the young 
-canes grow to the height of about twenty inches, pinch out the crown, and let the 
laterals grow throughout the season, as a second manipulation will be injurious. I 
find that all the Blackcap varieties require about the same conditions and treatment, 
and are all improved by high cultivation. 

There are new varieties being introduced that bid fair to succeed ; prominent 
among them the Thwack, a red raspberry, and propagated from suckers, bids fair to 
rival the best 

Blackberries have hardly proved to be worthy of cultivation in this section. Would 
prefer to give its place to something more worthy and profitable. The ease and cer- 
tainty with which most small fruits are grown, should encourage the thousands of 
our people who rarely enjoy the luxury of these luscious fruits, to engage in their cul- 
tivation. 

The paper was received, and placed before the Society for discussion. 

Mr. Hall : Do I understand the author to recommend the abandonment of black- 
berry culture for market? 

Mr. Garrett : That is my recommendation. 

Mr. Hall : Then I decidedly dissent from the recommendation ; am confident that 
by the majority of growers and consumers the blackberry will be preferred to the 
raspberry. It is a better canning fruit— better for canning and preserving ; is liked, 
by some at least, better as a table berry, and will bear more bushels to the acre, and fill 
a quart-box in much less time. We cannot do without it. The blackberry vines came 
up nicely after the grasshopper raid, where the raspberries were almost totally destroyed. 

Mr. Sheffield : We certainly cannot afford to let go of the blackberry. I esteem 
it one of the very best of our small fl-uits, both for present and winter use ; would pre- 
fer to do without the raf^pberry first. 
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Mr. Hopkins does not think very mucti of the blackberry as a maiicet fruit ; is not 
nearly so certain, profitable, hardy, nor of as ea^y culture as the Blackcap raspberry,, 
but still would not give It up altogether. 

Mr. Salisbury considers the blackberry one of the most proficalile small fri/its ; has 
had a good crop four years out of five ; has largely increased his plantation within the^ 
past two years. 

Mr. Todd : My experience with the blackberry Vas very favorable; under favor- 
able circumstances, no ft*uit pays better ; knew of one case where 8,800 quarts were 
picked from three-quarters of an acre, and marketed at eighteen cents per quart ln< 
Kansas City. What shall we plant to beat this ? 

Mr. St. John : There is no small fruit more profitable than the Kittatinny black- 
berry in Southwest Missouri. 

Mr. Stark would certainly not discard the blackberry ; could not get along without 
it Kittatinny is the most valuable variety ; more hardy than the Lawton. Among 
raspberries, the Doolittle is earlier, but will not yield with the Mammoth Cluster or 
MiamL 

Mr. Bennett agrees with the paper of Mr. Garrett In the main, it don^t pay to 
raise blackberries ; has tried it several years, and given them up. Would not cut off 
raspberry canes at less than three feet high ; they must be kept in rigorous growing 
condition to succeed. 

Mr. Kagan : My experience is different, although my place is only three-fourths 
of a mile from Mr. Bennett's ; with me the blackberry is twice as profitable, with only 
one-half the care ; bear full crops about every other year. 

Mr. Wilcox, (Wyandotte county, Kansas) : Consider the blackberry one orour 
most valuable fruits. Would not discard the Lawton ; It carries well, better than any 
other berry ; has shipped them each year to Denver, a distance of 600 miles, when no 
other berry would reach there in good order. Have tried all the now and old varieties 
of blackberries and raspberries. Miami and Mammoth Cluster are separate varieties ;. 
Miami continues in bearing longer, and is the most ^valuable. Clarke is worthless. 
Philadelphia pays well some years, with extra care. Turner is the t>est red raspberry 
in quality, and promises well. Has had a good crop of blackberries every year but one 
in seven years. My' next neighbor, Judd, succeeds well with the Philadelphia. We 
both have some Lawton blackberries every year. 

Mr. Foster : • Would not increase the distance between the rows of either rasp- 
berry or blackberry ; 6x5 feet is plenty of room for either ; for successful cultivation 
ot either, the ground must be shaded by the plants. Would not, on any account, dis- 
card the blackberry. The Thwack Is the best raspberry in flavor, and is hardier and 
will stand transportation better than any other berry. 

Mr. Stark : The Kittatinny will not ship as well as the Lawton. Turner raspberry 
is good, but too soft Thwack is a good berry ; has more firmness, and will ship • 
better than any other berry. 

A motion to file the paper of Mr. Garrett for publication, with the discussion, 
thereon, was carried. 

Prof. Riley, State Entomologist, then made a most interesting report on the Ento- 
mological progress of the year, keeping the attention of the Society until the close of > 
the session ; but as his remarks will appear in full in his annual report, they are omitted 
here. 

The Society then adjourned until 2 p. m. 
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AFTERNOON SESSION. 

The Society came to order at 2 p. m. 

Mr. Geo. Hhsmann, of Sedalia, read an interesting paper on ^* Ornamental Tree- 
PlanUng." 

It was moved and carried that the paper be received with the thanks of the Soci- 
ety, and be published with the proceedin ji^s. 

In reply to a question from a member, Mr. Husmann said the best time to trim 
evergreens was Ia June. 

Prof. Kiley warned the Society against recommending the Soft or Silver Maple. It 
is more subject than any other shade tree to the attacks of the Flat-headed Borer, and 
is at best a short-lived tree. He also thought that the cheapest and best way for the 
farmer to raise trees was from the seed. 

Prof. Swallow said the Soft Maple only grew naturally in situations where its roots 
can reach water. 

Mr. Sheffield did not consider the Soft Maple a good shade tree — was short-lived, 
subject to insect attacks, and so brittle that it was always more or less mutilated by the 
winds. 

Mr. Blair thought the Soft Maple, properly grown, one of our most valuable trees \ 
oould not get along without it ; should not be trimmed up until it has reached a fair 
size, then it will not be attacked by the Borer. 

Prof. Hlley recommended the Ailanthus as a handsome, fast-growing tree, less 
subject to insects than almost any other, and especially adapted to cities. If the female 
trees only are planted, there will be no disagreeable smell ; this only comes from the 
flowers or pollen of the male tree. 

The Gatalpa was strongly recommended by Messrs. Sheffield, Riley and Husmann^ 
as a strong, rapid grower, valuable for timber and generally hardy. 

Prof. Swallow said that the trunks of Gatalpa trees of large size destroyed in 
New Madrid county by the earthquake of 1811, were still in good condition, and were 
used by the people of that part of the State as more durable than living timber. It la 
the most durable of timbers and grows to a very large size. Some of the trees referred 
to are over ninety feet high and six feet in diameter. 

Mr. Ragan spoke of a Gatalpa log bridging a stream in Indiana that was nearly 
or quite one hundred years old, and still sound. 

was moved and carried that the Society hold an evening session at 7 p. m. 

Also, that Dr. Laws be requested to address the Society at 7 p. m., to-morrow^ 
evening. 

The Society then proceeded to elect 

OFFIGERS FOR 1877, 
Resulting as follows : 

President— J. G. Evans, Glay county. 
Vicb-Prksidents : 

First Diatrict—Y, F. Fine. 

Second Disirict^J. M. Jordan. 

Third District— Jacob Rhodes. 

Fourth Dw^'c^— Joseph G. Wallace. 

Fifth District— T. W. Guy. 

Sixth District— }£, J. Roundlree. 
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Seventh District— George Husmnnn. 

Eighth District— l>&ii\e\ Carpenter. 

Ninth District— J, A, Storm. 

Tenth District— It. Salisbury. 

Eleventh District— George C. Swallow. 

Twelfth District-^Bmison Hawkins. 

Thirteenth Dw^ric^— William Starlc. 
Sbcrbtart— B, J. Lewis, Jackson county. 
Trbasurer—C. V. Riley, St Louis county. 

Tlie Secretary then read the following: paper and communication from Dn John A. 
Warder, President of the Ohio Horticultural Society : 

To my friends, members of the Missouri Horticultural Society, greeting for the I9th of 
December, 1876 : 

You have asked me to send you a paper upon ^^Hybridizing, and the best methods of 
producing new varieties of fruits, vegetables, and so forth^ 

Perhaps the pr(»position has been acceded to without sufficient consideration by 
one who is always willing to contribute his mite upon such occasions as this ; for, 
after a careAil review of the subject, he fears you will find that the mite of informa- 
tion he may be able to offer upon this subject must needs be infinitely small. 

He has nothing especially new to offer to those who are already familiar with the 
current literature of hybridizing, and he must, therefore, content himself and Endeavor 
to satisfy you with a simple review of the present state of popular belief upon this 
topic, and, at the same time, he may venture to expose some fallacies that have 
obtained currency with the people. 

HYBRIDIZING.- 

Let us endeavor to set out with a correct understanding of the terms to be employed 
in this discussion, and ask— In what does Hybridizing consist? 

A hybrid, whether a plant or animal^ is a mule, the progeny of one species impreg- 
nated by another. A hybrid is therefore a mongrel, and it should partake of the pecu - 
liarities of each species, which is usually found to be the case ; while, at the same time, 
it is generally observed that the new creation, if a true mule or hybrid, has no power 
of continuing its kind, or at best, this power is very much restricted, and exists in a 
direct ratio to the degree of relationship of the parents. Of these mules we have 
frequent illustrations among our domesticated animals, though such monstrosities 
rarely occur in nature. 

The limits of hybridizing are found to be very narrow, it occurs chiefly between 
allied species, rarely between genera, and the relationship between the parents must 
bring them, whether plants or animals, into the same natural family or order. But even 
here, hybridizing is ever the exception, not the rule, which provides that ^Hike shall 
beget like,^^ and we often find that species of a given genus, and those apparently very 
closely related, cannot be forced to unite in such a way as to produce hybrids ; this is 
true of Pyrus malus and Pyrus communis ; nor can either of these species fertilize the 
nearly allied Cydonia which was formerly ranked as another Pyrus ; all of these, how- 
ever, may be intcrgrafted with a degree of success; the union of the wood fibers is 
usually more or less imperfect, to be sure, and in many cases the cells of either portion 
appe>ir to be simply in a state of coaptation to those of the other, without any truo 
union of parts. 
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You are asked to excuse* this dig^cession, which, however, has introduced the horti- 
cultural practice of briDging together, in one plant, the parts of different species and 
genera, and is therefore cognate. Like hybridizing, this process also has very narrow 
limits, and can only be successfully effected when a certain affinity exists. This is 
remarkably illustrated in the propagation of the new Japan maples, which have 
attracted such universal admiration, owing to the diversity of form and coloration of 
their beautiful foliage. The Japanese are wonderful horticulturists, from whom we 
have much to learn. They are very successful grafters, and thus they multiply speci- 
mens and perpetuate many accidental variations, for which, indeed, tliey seem to be 
€ver on the look-out. 

When the first plants of these maple? were imported into the United States, our 
gardeners noticed that they were all grafted, and without waiting for the seed from 
which to increase the stock, attempts were made to work them upon our native kinds, 
but all efforts proved abortive, the stocks of American species were "uncongenial." 
After a while one of the Japanese plants threw up a sucker from below the graft, when 
It was discovered that the Acer polymorphum had been used, and the hint was followed 
up by a large importation of the stocks from the far off land. It has since appeared 
that all these varied forms are simply bud-sports of this well-named species, which is 
indeed protean in the diversity of form and colors of its foliage. In this case it appears 
that the limits of jsrafting are confined to the species itself and to its variations. 

A great deal has been said and written upon the subject of hybrids among phmts, 
when the speakers and writers must have had reference to crosses^ which are not neces- 
sarily, indeed very rarely are they hybrids ; this is because the strict definition has not 
been adhered to. 

Grossing is a very common result among cultivated plants that are nearly allied. 
it may result A*om human interference, when the skillful propagator, with great oare, 
removes the anthers from his flowers before they have perfected their pollen grains, 
protects the flowers thus prepared fi'om the access of pollen of adjacent l>lossoms that 
might be brought to the pistil by insects or in the air, until he has himself supplied 
the pollen from the variety or species he may desire to use as the impregnator, thus he 
expects to effect a cross of the two. and in the latter case, using a different species, he 
may succeed in the production of a genuine hybrid. 

In most cases the results of cross-fertilization, whether they be natural or artificial, 
are merely crosses and not hybrids. In this, however, they are just as useful and 
equally interesting, and, by persevering and Judicious efforts, with some remarkably 
lucky hits, and with a vast amount of weeding out, or selection of what we consider 
the^^^^ for our purposes, it is true, we may have obtained great Improvements in our 
fruits, vegetables and grains. 

Reference has been made to natural crosses in contradistinction to those produced 
by artificial impregnation. These may be more frequent than is generally believed, 
and many of the superior seedling varieties of our fruits, whose orlgin.has been referred 
to natural variation, may really be owing to cross fertilization. 

This process may, and probably does occur very frequently without man's aid, and 
it may result from contiguity of the different varieties, from the diffusion of the pollen 
by the winds, or, still more probably, the pollen is carried by insects, whose agency in 
some flowers appears absolutely essential to their fertilization. The entomologists tell 
ns that bees, and perhaps some other insects, fluent, during the day, the particular 
kind of flowers upon which they had begun to pasture in the morning-i-in this way the 
pollen which adheres to their hairs may be distributed upon the pistils of other flowers 
of the same species, and crosses are liable to occur constantly, while in-and-in breeding, 
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supposed to be injurious with animals, is to a considerable extent prevented. Indian 
corn would seem to be necessarily crossed by the neighboring plants and seldom self- 
fertilized, hence the endless varieties in cultivation. 

THE BUD AND SEED. 

Ttie Intimate relations and strong functional resemblances between these two parts 
of a Dlant, apparently very different, have been pointed out by Dr, Harvey, a devoted 
English botanist and naturalist. He clearly demonstrates how the latter, in strict 
accordance with the laws of morphology, may be and is derived fh>m the former, the 
seed from the bud. And further he shows that each is the elemental condition or form 
of the future plant, or if you can accept It, each Is in itself a plant You are all familiar 
with the fact that the seed, when committed to the soil under favorable conditions, will 
germinate and become a fully developed vegetable organism. Gardeners are equally 
familiar with the fact that a bud will develop roots and shoots so as to form a new 
plant, when placed in the soil, or even when carefully Joined to the tissues of a living 
plant of analogous character, as by budding, inarching, or by some of the various 
modes of grafting. 

Dr. Harvey even goes so far as to call each bud a plant, and the tree he considers a 
eommunity of buds or plants. This subject is introduced upon the present occasion 
because of the not Infrequent occurrence of remarkable variations in the character of 
outgrowths fVom certain buds, which are permanent and as distinct as the varieties 
produced from seed, whether these be ^^accidental," (of unknown) origin, or the result 
of the most careful cross-fertlllzatlon. These varieties are known as bud sportsy and 
may be cited as one of the means of adding to our lists of varieties, though they may 
not always be an Improvement, according to our notions of excellence, and often indeed 
they are quite otherwise. 

Another kind of sport has frequently been mistaken for the result of the crossing 
of different varieties. This consists In some slight modification of certain characters of 
little consequence, such as the form and color of the foliage and fruits. Specimens of 
the latter are of fi-equent occurrence, and they generally consist in some deterioration 
of the cuticle or outer skin, so that the surface 6f the fruit, instead of having its normal 
lustre and color, assumes a partially rusty appearance. This is usually attributed to 
the influence of the pollen f^om a russet apple or pear having fertilized the blossom, 
and the specimen is put in evidence to support the theory, but an expert at once detects 
the fallacy. He knows very well that the color characters are not of high value, and 
by the sum of the other indices he Is able to recognize the variety and place the fniit 
where it rightfully belongs, declaring it to be a sport or casual variation; but he does 
not expect such a variation to be permanent, nor a fit subject for propagation, even 
were Its multiplication desirable. 

Having refecred to the bud, it may be well to mention some remarkable statements 
as to modifications In the characters of fruits which are claimed to be the result of a 
forced conlblnation of halved buds taken fi-om different varieties. This may be called 
double-budding. For a long time the proposition was ridiculed and declared by practical 
grafters to be impossible. At the same time, when we examine the fruits put forward 
and claimed to have had such a double-headed parentage, and especially that from the 
so-called sweet and sour apple tree, which has been considered a cross between two 
varieties of different flavors, each being represented by alternate segments of the fruit, 
we find that the sour portions are acid, and resemble in fiavor and appearance the 
Bhode Island Greening, while the Intervening segments, or aulcations, for these parts. 
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as you must have observed, are undeveloped, they are not sweet, but simply flavorless 
and without character— Immature and nearly tasteless. 

There are still many persons who believe that a simple bud may be bl-sected and 
united with the half-bud of another variety, and that these, so combined, may be made 
to grow, if inserted upon a suitable stock ; and moreover, that the shoot produced from 
these united half-buds must and will partake of the nature of each parent in all its 
parts, so that when the fruit comes to be developed, •it too will partake of their^united 
qualities. 

When at Philadelphia last spring, this matter was discussed ^t some length with 
my friend, Thomas Meehan, the well-known horticultural writer and botanist, who is 
^Isoagood observer. Mr. Meehan is a firm believer in the practicability of such a 
union being effected, and in the probability that the desired result of a combination of 
the properties of both varieties in the resultant fruits. His faith was so great that he 
•had tried the experiment and showed us the outgrowth from such a combination-bud, 
which he affirmed possessed the characters of both its parents. 

That there have been, and may again be, true hybrid plants as well as crosses, 
•nobody will deny; but in the case of the former, the uncertainty of the true limit and 
definition of a species must greatly add to our difficulties. The systematic classifica- 
tion of plants and animals, though based upon natural characters, is still a human 
invention, and hence it is necessarily defective. The masters of natural history of to- 
day are overturning and casting aside the dicta agreed upon by the masters of yester- 
day, and just now it is the fashion to reduce, rather than to multiply the lists of 
species — so that unions that were formerly considered hybrids now become reduced to 
the rank of mere crosses. 

To return to the main proposition — hybridizing and the best means of producing new 
Tarieiies, it roust be admitted that wonderful results have been obtained in cases where 
true hybridizing is claimed, as between grapes of different species. The so-called 
Rogers' hybrids, we are'assured, were produced by crossing the foreign vitis vinifera 
•upon the native vitis labrusca. Many other crosses of varieties of the same two species 
^ave been presented, and other native species have been used. 

Our friend G. W. Campbell of Delaware, Ohio, has been unremitting in his efforts 
to produce crosses between the species, and has experimented by commingling them 
in various ways, using one and another variety as the mother-plant. Among his numer- 
ous seedlings thus produced are some of great promise. His hopes are set forth in a 
report to the Ohio Horticultural Society, and may be found on page 75 of the brochure 
for 1874 and 1875, the eighth annual : 

. " t have heretofore expressed the opinion that the time would come when we 
should have grapes of American origin, at least as well suited to our soil and climate 
as are the exotic varieties to foreign climee, which would fairly rival those foreign 
varieties in quality and flavor; and I still have confidence that this result will ulti- 
mately be brought about through the agency of hybridizing or crossing our native 
varieties with the finer flavored though tender foreigners « « * * 

It must be confessed that these hybrids lose somewhat in hardiness, and generally 
show some tendency to the maladies common to their foreign parents; still, 
they vary greatly in these respects, and occassionally fipproach very nearly to the 
native varieties in health and hardiness, while they at the same time bear fruit greatly 
Improved, and much resembling the foreign kind." 

Mr. J. H. KIckctt of Newburgh, New York, has, perhaps, been the most successful 
propagator or producer of promising hybrid grapes, but all need to be thoroughly 
icsted before they can be recommended for general cultivation. 
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Id a great many of these crossed seedlings, the foreign elements may be detected 
in the growth and foliage, the habit, and, alas ! also in the tendency to mildew, as well 
as in the meliorated quality of the IVuit In some the firm pulp of the labrusca has 
entirely disappeared, and given place to the meatiness characteristic of many foreign 
grapes, while also, the foxy flavor has yielded to the milder and more agreeable char- 
acters (^ the viiis vinifera as found In it9 cultivated condition. 

In other frvd}s the case is not by any means so clear that the so-called hybrids have 
any admixture of the several species they are thought to represent; while among the 
grains there is perhaps not a single well authenticated hybrid ; the *• * hybrid wheats '^ 
are at best but accidental crosses, and they are the result of selection, 

Indian corn, from its vast importance as a cereal, and especially because of the 
facility with which it may be manipulated, furnishes the finest field for experiment, and 
wonderful effects have been produced by the combination of various desirable qualities 
in the resultant crosses that have been obtained; but as the infinite variety has all been 
derived from one single species, the Zea Maize, there is here no possible hybridizing. 

When we come to the common garden vegetables, it is doubtful whether we shall 
find any more satisfactory evidence of valuable results produced by this means. These 
plants are nearly all traceable to forms in nature that are inferior in value to the escu- 
lents we prize in our gardens — many of these are so different from their ancestors that 
the skilljof tl^e botanist Is necessary to trace their pedigrees, and their continued im- 
provement must be referred to Judicious selection, rathar than to any other cause. 
Many of the cruciferous are so nearly allied that they are very liable to cross-fertilize 
^each other, but this result is to be avoided rather than encouraged, because the effect is 
a deterioration rathef than an improvement Among the many varieties of the BroaHcot 
napa, are the Swedish turnip on one hand, and the rough-leaved garden turnip on the 
other. From these the Dale^s Hybrid has been derived, but it is a misnomer, being only 
a crof 8 between two varieties of one species. 

The cucurbitaceay owing to the character of their inflorescence, with stamens in 
one flower and pistils in another, are very prone to mix in every garden where different 
kinds are planted. Here we have several species, and the resultant mixtures may very 
likely be hybrids ; but who ever heard of a watermelon being improved by a pumpkin^ 
or a nutmeg by a calebash, or any other improvement by mixing? on the contrary^ 
every gardener is aware of the necessity for exercising great care to keep his stock of 
seed pure and free fh)m admixture. These plants may easily be hybridized, but with 
our preseut experience, the question ever arises — cui bono ? 

FLOWERS. 

In the green-houses and flower-gardens some remarkable results have been obtained 
by crossing, and there is no doubt we may here find many hybrids. The operator has 
his subjects more completely under his control, and he has what are admitted to be 
distinct species, which have often been brought together from distant parts of the 
world and from different latitudes. 

Without multiplying instances, which are here £0 numerous, your attention is asked 
to the wonderfully beautiful fesults obtained by cross-fertilizing those lovely Alpine 
plants, the Azaleas and Rhododendrons, in which the natives of the AUeghenies and or 
the Himmalayas have mingled their charms in endless intermixture. 

CONCLUSIONS. 

Without desiring to discourage those who may have the means, the patience, tlie 
talent, and the necessary perseverance to pursue the delightful occupation of eroMtn^ 
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and hybridizing for the purpose of producing new and improred rarieties of fruits and 
vegetables, it is still a duty to impress you with the uncertainty which must attend 
your efforts. And while those who are endowed with the necessary tact and who 
possess the virtues of hope and pereeverance.may continue to experiment in this very 
interesting field, it ^ ill be safer for the average horticulturist to rely more upon the 
other means of reaching this grand desideratum. To such the patient watchfulness of 
the Japanese and the persevering care of the modern European gardeners are recom- 
mended, as means more \lke\j to yield the best results in the way of improvement. 

Like the former, watch most oareftdly for every departure from the normal char- 
acters of our cultivated fhiits and vegetables ; if such variation can be considered an 
improvement on what we already possess, mark it well, secure it, and fh)m this small 
beginning endeavor to increase the stock by careful propagation, always, selecting in 
the successive generations only those which possess tbe coveted characters in a marked 
degree, rejecting and extirpating all others near them. 

By pursuing such a course, our gardeners have given us the varied characters of 
our finest vegetables — and to a great extent, our best fruits also, are the result of telec^ 
ii<m. Many Amerioaa orchard fruits are admitted to have superior qualities, and yet 
the very large minority of them are believed to be accidental seedlings. 

Hoping that your time may not have been occupied altogether unprofltably in the 
perusal of this paper, allow me to subscribe myself your friend, 

WARDER. 

It was moved and cavried that the thanks of the Society are hereby tendered to 
Dr. Warder for his valuable paper, and that it be published with the proceedings. 

The Society then adjourned until 7 p. m. 



EVENING SESSION. 

Society called to order at 7:80 p. m. 

Mr. WoL Stark of Pike county, Missouri, then read the following paper : 

Afr. President and members of the Missouri Horticultural Society : 

** When and how to prune in Nursery and Orchard," has been assigned to me in 
your order of business, and, now, in compliance with that order, I submit for your 
consideration this hastily prepared paper. I shall confine this paper to the treatment 
of the apple tree, although nearly the same rules and practices will fill the require- 
ments of the standard pear tree. 

By way of introduction, I deem it appropriate to say, that different varieties of 
trees, trees of different habits of growth, require different modes of pruning ; also, that 
trees in a high, dry locality, where they must encounter a great deal of hot, dry winds, 
and very hot sun, will, as a rule, require much less pruning than the same class of trees 
would require in colder and damper localities. 

The young tree in the nusery row, the first year, will need no pruning whatever, 
if Its growth is confined to one straight upright stem, and if it should throw out sev- 
eral, or even a dozen laterals, I would not advise cutting or pinching them off, if their 
growth did not have the effect^ of retarding the growth of the main stem or leader too 
much. My reason for leaving such laterals to continue growing through the first sum- 
mer is, that it strengthens the body of the tree, and also causes the formation of more 
roots. But when one or more limbs throw out on the young tree the first year, at such 
places and in such manner as to compete with the leader, they should k>e removed 
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or pinched back, which may be done at any time during the growing season, but 
the sooner the operation can be performed the better, as I deem it more or less it^url- 
ous to remove much of the growth of the young tree at any one time during the first 
year's growth* 

Now, I shall treat of trees one year old in the nursery row. If they are tall enough 
to make permanent branches, they should be cut oft about the time, or before the buds 
swell in the spring, at the height you desire theni to branchf and if transplanted to the 
orchard they should receive the same treatment; and, also, all the smaller trees which 
are too low to cut back for permanent branches, should be cut back to a point where 
the last bud you would leave is well matured, and on wood comparatively well ma- 
tured, except where the terminal bud is well matured, Id which case it is the best bud 
to lead off" for the second year's growth, unless the tree appears too slender, in which 
case it too should be cut back. No more pruning is now necessary for several weeks. 
Then in Ma> or June comes the critical time. At this stage of growth thousands and 
millions of trees have been almost ruined by mereilesaly stripping off all the young 
laterals and leaves, except on the new growth of the main stem. If the nurseryman de- 
sires the tree to grow up higher for branching next year, and stripping off all the 
leaves and laterals, except three or four on top, in case he considers they have now 
•established permanent branches for the future orchard tree. I cannot condemn too 
strongly this injurious practice, for it greatly retards the growth of the tree, a^d ren- 
ders what growth is left quite too slender, while the removal of so much of the growth 
of both wood and leaves at once, during the most rapid season of growth, cramps ma- 
terially the expansion of the roots, and often very seriously injures the vitality of the 
whole tree. .Some have followed this most injurious practice to save labor ; others, to 
make their trees "light and smooth for the shipping trade ;"and still others from ignor- 
ance of the plainest laws controlling the growth of trees and plants. If the tree is 
branched properly for the orchard, it often required no pruning the second year, but as 
A rule too many branches start out, in which case the curplus ones should be 
removed generally in the month of June. In this operation the greatest care should 
be taken to leave such branches as will not grow together, or clash in the future 
growth of the tree. It is thought, by many, that a leader should always be trained, 
allowing the top to be formed by the laterals, which should be left in such position to 
each other that they can never touch in their ordinary future growth ; but while I, in 
the main, endorse this plan in the most of low and compact grounds, yet I do not 
deem it an absolute necessity by any means, even for this class of trees ; and for another 
«lass, the upright grounds, I consider this plan objectionable, for in pursuing it you 
would have to practice continuous cutting back, or allow your tree to grow too high. 
As samples of this class, I would name Sweet June, Benoni, Northern Spy, etc. These 
generally incline to grow too close in the head, and as a rule, I believe this class of 
growers will make better tr^s if four, five or six branches are left properly situated on 
the main stem and trained without a leader. During the second year's growth in the 
nursery. It may become necessary to pinch back the ends of such branches as are 
making too great a growth to the injury of other necessary branches, and especially 
does this become necessary where the side limbs grow too rapidly for the leader or 
■center stem. Any small side limbs that may strike out along the body of the tree, as 
well as all the buds and leaves, should remain undisturbed^ for these add much to the 
strength and vigor of the tree in the second year's growth, and to its value in the 
f\iture^ 

The smaller nursery trees that are too low to start permanent branches for the 
orchard during the second season, should be cut or pinched but little, only enough to 
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•encourage the growth of the straightest and best leader possible. Any strong shoots 
or water-sproats that may strike out near the ground, on any sort of tree, the second 
year, or at any time afterwards, should be removed as soon as discovered, for they 
would often grow later and prevent the tree from ripening up perfectly, if allowed to 
remain till fall. In some sorts, especially of warm, wet places, it is a good plan about 
the time the weather gets cool enough to insure that a second growth will not take 
place, to pinch off the ends of the tenderest an^ latest growing limbs, thereby 
forcing an earlier and more complete ripening up of the wood. This is also sometimes 
•done to good advantage oh the tree of one season's growth, and even on trees of sev- 
eral years' growth, where their condition seems to require it. This now brings our 
trees to the size usually preferred for orchard planting, but all those that are not 
removed fh>m the nursery at the age of two years should be pruned Just before the 
buds start in. spring to a single stem, sometimes designated by nurserymen as ^' whip 
stock " pruning. Now the side limbs can strike out from older and better matured 
wood and buds than are to be found usually on trees of one year's growth, and often 
make trees of the very best quality for orchard planting. During the third year trees 
ill the nursery require almost the same treatment desoiibed for the second year. I 
consider it no drawback to the tree making the third year's growth in the nursery 
to allow more limbs to remain than ve necessary on the orchard tree, as the seeming 
surplus only adds to the general vigor of the tree. The one, two, or three year-old 
tree Is now ready for planting in orchard. 

I have said nothing of the height at which apple trees ought to be branched, and, 
indeed, in this paper, I hardly know that I should, because so much depends on the 
general growth and habit of the tree, and the after pruning or no pruning that the tree 
19 to get. 

So much on the mode of culture and the uses the orchardist proposes to make of 
his land, other than for the growth of trees and apples, that no positive rule should be 
laid down. But for reasons satisfactory to myself, I am about equally opposed to the 
views of the two extremists— the one who advocates the fodder-pole style of a tree, and 
the other who advocates the branching of all trees extremely low ; one, at least, of the 
latter class advocates the branching of all fruit trees Just one foot from the ground- 
no more, no less. The medium between these two extremes, in this as In most other 
matters, is at>out right. Say f^om two and one-half to four and one-half feet, mostly 
lh>m three to four feet, will, under most circumstances, be found about the proper height 
for apple trees. Dwarf pear, peach and cherry trees, of course, may properly be 
allowed to branch lower. 

When yon are ready to set the tree in the orchard, all the roots, when they are 
4)rulsed or rough-cut by the spade or tree-digger, should be cot smooth, with cut fh>m 
the underside, and such as are too long should also be shortened in wfth a similar cut ; 
but, unfortunately, quite too many trees need not this latter treatment. 

Now, when the tree is set In the orchard, the good Judgment of the farmer must 
tell him whether to out and where. If there are no snrplus branches of course all 
should be left ; and. If the branches are short and stocky, and the tree seems not to be 
top-heiivy, or to have too much top for the amount of roots left, then iaueh ii not; but, 
on the other hanfi. If there seems to be too many limbs, and the tree seems to be top 
heavy, some of the surplus may be cut out, always being careful to cut out now such as 
would not have room to remain without crowding the others when they get large ; and 
in every case, where the branches are too long and slender, they should be shortened 
back, for they almost always branch from the end. Now, and hereafter, In shortening 
AR-11 
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back, the leading or principal limbs la the upright and close-headed growers, the last 
bud left where you cut should be on the outside. All inside, and other small limbd 
should be left undisturbed, for the terminal buds on these are usually the first to start to 
grow on the transplanted tree. Now the tree is set for life, and often needs no pruning 
a: all the first year. If very strong limbs or water-sprouts start on the body they may 
be removed at almost any time ; but smaller limbs on the sides of the trees may be left 
to advantage for awhile, as they add to the general vigor of the tree, and the expan- 
sion of its roots. After the tree has been in the orchard one season, and before the 
second year's growth begins, it should be carefully examined, and if the limbs are not 
too long, aitd are of a length with reference to each other, to Insure a good shaped 
head when another year*s growth shall have been added, and all the terminal buds are 
well developed, then It should be left severely alone ; but if these conditions do not 
exist then there is worlc for the Icnife. All imperfect terminal buds should be lopped 
oft, and any long or 8traggling limbs that would cause the tree to grow in.au ugly 
or undesirable shape should be shortened back to a point that will insure the proper 
shape. Observing now, as always hereafter, in pruning, that the branches on tlie 
shady side of the tree are, as a rule, inclined to grow the most rapidly. Now, also, i» 
the time to study closely the general habits and inclination of the growth of the tree (if 
you do not already know the variety) and determine as nearly as may be, where the 
tree will grow if yon cut here or don't cut there. If it is a low, wide-grower, like the 
Early Harvest, the strongest and most upright branches should be encouraged ; but if 
an upright grower, the leading limbs should be shortened back every spring 
for several years, and also forced to grow wider by lopping off, from time to time, a 
strong, upright limb where there is a side-limb to fill its place by a more lateral growth. 
By this mode of pruning, some of the upright growers make the most beautiful trees^ 
and, at the same time, it induces earlier and more prolific bearing. 

When the tree has been two, three or four years in the orchard, you should, by 
close examination, determine if there is any probability of any two of the leading' 
branches coming in contact with each other during the time you cairreasonably expect 
your tree to live and be useful ; and if you find such to be the case, apply the knite at 
once, while the limb is yet small. The best time for this, and other spring-pruning, is 
during the thirty or forty days next preceding the starting of the buds ; and the best 
time for summer-pruning, in this latitude, is usually the month of June and the fore- 
part of July ; but sometimes early-growing sorts, in early seasons, may be safely pruned 
in the latter part of May. 

The rule to be observed is not to prune till the water would cease to run from the 
cut limb, and to quit when the growth of the tree to be pruned is about two-thirds 
completed. If these conditions are complied with, the wounds made in pruning will 
heal over rapldl^ and perfectly. 

. While such cutting asjl have described may, on very small branches, be done at 
other seasons of the year, a long experience, and much observation, ;have taught me 
that the seasons named, all things considered, are to bo preferred. But when^ou crop 
off long branches on the upright growers, or the too long side-branches on the wider 
class of growers. In order to make your tree grow in the desired shape, the cutting 
must always be done between two seasons of growth, never^ in any case whatever, 
during the growing season. If your tree has been properly trimmed up to four, five or 
six years in the orchard, it will, never become necessary afterwards to cue off large 
limbs, and, in fact, I consider the cutting off of very large limbs so nearly akin to mur- 
der, that it would be in the wake of very extreme neglect that I would sanction such 
an operation at all. All the 8maller;branche8 or spurs should be allowed to grow un- 
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disturbed, or at least as many such as there seems to be room for, because, on most 
varieties, those produce the first i^uit. I advise pruning often,* and pruning but little 
at any one time. Shorten back just enough to make the tree grow in the desired shape, 
and then, afterwards, cut out sharp forks, cross limbs, and such other small limbs as 
seem to crowd other and m<5re valuable limbs, so as to prevent the top of your tree from 
becoming too dense to ripen up a crop of good apples ; because, if the top of the tree 
is very thick, the apples will not set with so much certainty, nor will they be so large, 
so highly colored or of so good quality as would be the case on trees with more open 
heads. But you must also avoid the other extreme, and not make your tree to« open 
by too much and too continued cutting away of the branches that ought to be left to 
bear fruit. Too much cutting induces the growth of a host of so-called water-sprouts, 
which, in all cases, on comparatively young trees, are entirely worthless, if a sufficient 
supply of other wood has been allowed to remain. These water-sprouts occupy about 
the same position on our apple tree that the professional and dishonest politician does 
on the body politic, and should be struck down wherever and whenever found. There 
is no time inappropriate for their destruction. But, in fact, the best time to destroy 
water sprouts is Just as the bud swells sufficiently to determine what the growth will 
be, .or, at least, while yet a mere germ, just as it is the proper time to squelch out the 
evil influences of the dishonest politician at the very earliest moment that his true 
character is discovered. 

Hiving referred to the fact that the branches of most trees are inclined to grow 
most on the shady side, I will now caution the pruner to cut and not cut in such 
manner as will cause the south southwest side of his tree to be as well protected as 
may be from the sun ; and in doing this, it may be necessary to shorten back some 
of the longest branches on the north northeast side, and it is also important to see 
that the tree is never allowed to lean from the south or southwest. It is best, from the 
time the tree is planted, and just as long as the condition can be reasonably controlled, 
to see that it is inclined a little to the south southwest. All pruning should be, if pos- 
sible, done at a time and in a manner that will require only the removal of small 
branches, and never even very many of them at once. 

Pruning, as considered in this paper, means the cdtting off of such wood as seems 
dearly superfluous, and, at the same time, cutting at such times and in such manner as 
will induce the future growth of the tree to be located just where it is wanted to All 
the expectations of the orchardist, by producing the largest crops of the best apples. 
All pruning should, of course, be done in a decent, workman-like manner. No hagling, 
no splitting, no leaving of long snags to be tolerated, which would require years to 
heal over ; and, on the other hand, the cutting must not be so close as to make an un- 
necessarily large wound. 

While I favor the plan of going over the orchard often, I do not, thereby, mean 
that all the trees should come in for a share of pruning at each going over, but only 
that you should cut here and there where your judgment indicates it is clearly needed ; 
and thus you can cut while the limbs are small and requiring but little labor, and mak- 
ing but slight wounds on the tree. 

For instance, I have Red Astrachan and Duchess of Oldenburg trees in the same 

orchard, ten years planted, and I can hardly look at the Astrachans without seeing 

work for the knife, while for the last six years the Duchess have needed no pruning, 

and from the habits of gfowth and their general appearance, they will need but little, 

if any, should they live till the next Centennial. 

All of which is respectfully submitted. 

WM. STARK. 
Louisiana, Mo., December 19, 1876, 
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The paper was received and ordered published, and the Society adjourned until 9 
A. H., next morning. , 

D. L. HALL, Secretary pro te^n. 

The remaining portions of the proceedings are fnrnibhed by E. J. Lewis, Secretary 
tor 1877, 



THIRD DAY. 



MORNING SESSION. 

The Society was called to order by President Evans. 

Fresent—'Si, J, Lewis, Secretary. 

Mr. Wm. E. SheMeld was added to the Committee on the President's address. 

Ttie essay of N. B. Bateham, of Paiusville, Ohio, was then read by the Secretary. 

PLUM CULTURE AND THE CURCULIO. 

Secretary Mi98curi State Horticultural Society : 

Plum culture, or the planting of plum trees, has been going on quite actively in 
Ohio for a few years past; and this, I presume, accounts for my being invited to write 
on this topic for your annual meeting. What I have to communicate, however, is not 
the result of my own experience, as I am not personally engaged in plum culture, so 
can only give wtiat I have gathered fi'om observation, and the experience of others. 

The disease called '* black knot " in plum trees at the east, and the persistent 
ravages of the curculio in all parts of the country, have led most people to adopt the 
belief that plum-growing is not to be thought of as a profitable branch of American 
horticulture. Such at least was the common sentiment in Ohio, until within five or 
six years past, when it began to be observed that orchards of the common blue damson, 
in the region of the Ohio river, within twenty miles or so of Cincinnati, were quite 
productive and profitable, even without measures being taken to protect the fhiit fh>m 
the curculio. 

Some varieties of the native Chickasaw plums of the southwest, including the 
'* Wild Goose" from Tennessee, were also found quite productive, and the first very 
saleable, with but little liability to injury by the curculio. Hence there was much 
activity for several years in the planting of these trees in southern Ohio. Then an 
English fruit-grower, locating in Ross county, commenced the propogatio^ of an im- 
proved variety of the damson, known as the Shropshire. He adopted the method of 
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graftiDg scions of this on yearling peach roots, setting the grafts below the surface of 
the ground. The union appeared to be perfect, and the trees have proven healthy and 
productive. 

Large orchards oT these trees were planted, and came speedily into bearing, giving 
such promise of profit as greatly to stimulate planting, and create demand for the 
young trees. The Wild Gtoose plum is aleo propogated in the same way, and the trees 
have thereby become cheap, and much planting has been the result. 

From all that I can learn, there are not less than a hundred thousand trees of these 
two classes of plums now set in orchards in southern Ohio, and in this and other parts 
of the State are about fifty thousand trees of the finer or European plums. The plant- 
ing of these last has taken place mostly within the past three or four years. A single 
venture of two thousand trees of the Lombard, Yellow Eggy and similar varieties, 
planted in Huron county, northern Ohio, and>producing a bountiful crop which sold at 
high prices, in 1874, gave quite an impulse to the planting of this class of plums. 

It was seen that, with proper contrivances for the purpose, the expense of protect- 
ing the fruit from the curculio was very light in comparison With the profits of the 
crop. In fact, it was argued that the curculio was a blessing to the large growers of 
plums, as no one could afford to fight off* the Insects from a few trees, and hence ama- 
teurs or small planters would not attempt to grow this fruit, and the markets would be 
supplied only by commercial-growers. 

A CHECK TO PLANTING. 

For the past two years the plum crops of all kinds have been nearly failures m 
most parts of the State. Injury to the trees by severe cold in winter, and to the blos- 
soms or young fruit by late frost In spring, has been quite general ; though some of 
the damson orchards, on high table lands, produced fair crops the past season. This 
fi^eneral failure, for a year or two, was perhaps opportune, in that k had the effect to 
check the excessive amount of planting which seemed likely to be done. Those who 
had no experience in the business overestimated the reliability and profits of the plum 
crop ; and most planters seemed to Ignore the fact that while a moderate supply of 
plums will sell for good prices, It Is easy to glut a market ; because it is not a kind of 
truit that is generally consumed — like peaches or strawberries — ^but is mainly used for 
preserves and tarts, or purposes for which a bushel or two is ample supply for a family. 
And when the market is once supplied any surplus can only be worked off" at low 
prices. 

THE CHOICE OP SOIL AND LOCATION 

for a plum orchard is a matter of the first importance. The best results are secured 
on elevated plateaus of clayey soil— white oak and beech lands, not too rich nor poor, 
and neither wet nor too dry. K liable to standing water, good drainage must be pro- 
Tided ; and t)efore planting, the soil should be plowed as deeply as possible and thor- 
oughly harrowed. If the land Is too rich the trees will make a thrifty and late growth, 
rendering them liable to injury by the winter, and on sandy or warm soil the blossoms 
start too early in spring, exposing them to injury by late frosts. The usual distance 
apart for setting the trees is about a rod, though damsons will bear setting a little closer, 
if land is not plenty. Early, in spring is counted the best time for planting, as trees are 
apt to heave by frost in clayey soils, if planted in the fall, and are also more liable to 
injury by severe cold. One year old, from the graft or bud, is a good age of trees for 
planting, if of thrifty growing kinds, on good stocks, and especially if on peach roots. 
I find that it is the common impression among plum growers in Southern Ohio, 
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that the Damson and Wild Goose varieties are as reliable every way, grown on peach 
as on plum stocks. By grafting quite down to the roots and transplanting so that the 
Junction shall be entirely below the surface, the danger of borers attacking the roots is 
avoided; and in a few years roots are formed above the junction, so that eventually 
the tree is on its own roots. In pruning the trees when young the aim should be to 
have the tops not less than four or five feet from the ground, in order to facilitate the 
work of catching curculios. Good cultivation is bestowed on the orchards— planting 
with corn, potatoes or the like the first two years ; taking care to plant nothing within 
four or five feet of the trees ; and afterwards plowing lightly in spring, then working 
with cultivator or harrow so as to keep the ground from becoming hard or overrun 
with weeds, especially when there is a prospect of fhiit. 

THE VARIETIES OF PLUMS 

most approved for market after the Shropshire, Damson and Wild Goose, are the Lom- 
bard, (the surest and most profitable of the European sorts,) then the German Prune, 
Smithes Orleans, Cooper, Duane^s Purple and the like. These dark colored' varieties 
are found more reliable and productive than the Yellow Egg, Imperial Gage, Reine 
Claude, Golden t)rop, etc.; but these light colored sorts bring higher prices In the city 
markets, and in good seasons pay quite as well as the others. By planting a number of 
kinds all classes of customers are suited, and the season of marketing is prolonged. 

The prices obtained for the fruit are exceedingly variable in different markets, and 
as affected by the supply of these and other fruits— the range being from $2 to $5 per 
bushel at wholesale. 

The trees come into bearing about as early as peach trees, commencing at four or 
five years from planting. There is danger in allowing the trees to bear as much fruit 
as they are sometimes inclined to do, as much harm results to the trees from overbear- 
ing. Thinning the fruit should be practice^ quite rigidly when it has set too abun- 
dantly. Some orchards in Ohio have been damaged by neglecting this duty. The 
Lombard variety seems particularly inclined to overbear. 

The growers of Damsons and Wild Goose plums in this State, have not as yet found 
it necessary to fight the curculio ; no more of the fruit being destroyed by insects than 
is necessary for the proper thinning of the crop. But as the orchards become older, it 
is probable the curculio will increase, and the jarring remedy Vill have to be used, as 
is done by the growers of the finer varieties. 

HOW TO CATCH THE CURCULIOS? 

This is the main question with the majority of persons who wish to grow plums. 
I have no new method to propose, or one that will be found adapted to the wants of 
amateur fruit-growers. 

To apply the remedy every day, or twice a day, for a month, to half a dozen trees, 
is too much trouble for the compensation ; but where several thousand trees are to be 
attended to, the case is quite different. A month^s wages of a hired man is a small sum 
to be deducted from the value of the crop. The method everywhere approved is that 
of jarring the trees, and catching the beetles as they fall, upon a contrivance resem- 
bling a large umbrella inverted beneath the tree. This consists of a light frame work, 
covered with oil cloth, in the form of a hopper, as wide as the tops of the trees. It is 
mounted on a pair of light wheels, with a handle like a hand cart, and as it is pushed 
under a tree it opens on one side, by the action of a lever, so as to let the body of the 
tree pass into the center. Then the tree is suddenly jarred or shaken, by means of an 
implement resembling a stout crutch, about six feet long, which is used by placing its 
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head in a crotch of the tree and trying a sudden push and pull. It is carried on top of 
the catcher, and used hy the person that runs the machine, as this is found more 
economical than for two men to go together. An active man, after a little practice 
with this apparatus, will operate on 800 trees in an hour, or 8,000 per day, if the trees 
are not too large, and the ground is in good condition. Old or large trees cannot he so 
easily shaken, and such it is advisable to jar by means of a blow from a mallet, striking 
on the stub where a limb has been sawed off for the purpose, or on the head of a large 
wood screw set into the body of the tree. 

The time for commencing the Jarring process is as soon as the blossoms begin to 
fade. If the weather is not cold, a few of the insects will be caught at this time, and 
the trees should be gone over once a day ; then, as soon as the number is found to 
increase considerably, go oyer them twice a day, until the number becomes smaU 
again, which is commonly after about three weeks of catching— say an average of one 
week once a day, then two weeks twice a day, and again one week once a day — making 
in all #)out forty times jarring. In some seasons, and in some localities the insects are 
more numerous than in others. 

ANOTHER FORM OP CATCHER, 

And perhaps more convenient, is the invention of the late Dr. Hull, of Illinois, and the 
same in principle as the foregoing, but instead of working on wheels, it is made so 
light and portable as to be easily carried from tree to tree by the operator, being sup- 
ported by straps over the shoulders. Dr. Hull had used the wheel machines for some 
years before he invented this, and he asserted that no one who had tried both, or seen 
them used, will fail to give the preference to the new or portable form. A patent was «• 
obtained on it by Dr. Hull or his heirs. 

A very full account of the history and habits of the curcullo, also the methods of 
trapping the insects, and the apparatus used for the purpose, m^y be found in Prof. 
Riley's third report on insects (1871), and in his fifth report (1873) is a description and 
engraving of Dr. Hull's improved catcher above mentioned. 

The essay was received for discussion and ordered printed. 

Prof. W. Foster objected to the use of catchers as far as now invented, as not being 
practicable, but advocated the protection of birds, and the use of hogs and poultry for 
that purpose. 

Prof. Riley said that the common plum curculio is not preyed on to any extent by 
bbrds, and that birds and hogs have been tried and proved insufficient He sustained 
the «8say in the use of the catchers, where required on a large s^ale, but advised the 
use of all other methods as well. 

Prof. Swallow stated, from an experience of over ten years, that if chickens were 
edtafined under the trees, a crop would invariably be secured. 

The President then announced committee to examine and correctly name fhiit on 
the tables, as follows : Messrs. Espenlaub, Salisbury, MoBride, Kelsey and Miller. 

On motion, the Society adjourned until 2 o'clock p. m. 
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AFTERNOON SESSION^ 
Majjor Z. S. Ragan, of Independence, Missouri, read an essay, as follows: 

WHAT IS THE BEST PAYING METHOD OF MANAGING A COMMERCIAL- 
ORCHARD IN WESTERN MISSOURI? 

The above subject, as announced in the pro|n*amme for this meeting, may not 
cover the ground most desired upon this subfect. If I digress a little, I trust that I 
may claim your indulgence in alluding to some of the leading principles of the profit- 
able management of an orchard. It is hardly presumable that the orchard should be- 
already in a bearing stage before we commence its management ; for if, after a series- 
of years, with all the train of labor and expense, the orchard has reached the time for 
bearing, and profitable kinds have not been planted, all fond anticipations as to profit 
may be blasted. Even should a judicious selection have been made, often w^n the 
trees have been let run at will, with splitting forks and bodies bent out of proper posi- 
tion, with heads not properly balanced, the first full crop may ruin many of the trees^. 
when it is too late to remedy the evil. Hence, it is of vast importance that we begin 
right and keep right To use an oft-repeated saying, that the price of good A-uit is 
*' eternal vigilance." 

If we were treating of orchards at large, it would be important to select the best 
situation to be had (other things taken into consideration), and, if wet, give directions 
for proper drainage and preparation of the soil, etc But as we are down for a com- 
mercial orchard, we presume that any one embarking in such a protracted and expen- 
sive business will count the cost, and look well to a suitable location, and situation^ 
and, at the same time, be sure that his lands have natural drainage, without heavy ex- 
pense of ditching or fertilization. While these difficulties may be overcome, in a small 
way, for convenience on a farm, still it will not be expedient on a large scale. The site 
for an orchard will claim our first consideration. If one falls In this, the error will be 
fatol. 

Dr. Warder, in speaking on this subject, says, " that the orchard is a permanent 
investment, and so much depends upon the site, that we should make some sacrifice of 
onr convenience rather than commit an error in this particular ; " and further adds, 
*' that the orchard should be well exposed to the sun and air." 

In times past, sheltered locations were sought after as best for orchards, but that 
theory is fast giving way, and high localities are more In demand. Altitude Is a 
desideratum, often arvoidlng both early and late frosts. High, exposed locations, eur- 
rounded by low valleys, where the colder air settles, and the warmer, rarltied air float- 
ing above and coming in contact with the higher points of land, has Its modifying 
influence, and often saves a crop of fruit, both in the bud and in bloom. It is a very 
Important thing to determine the frost-line ; especially where we are far removed from 
large bodies of water. If we cannot arrive at any definite conclusion, we may deter- 
mine so nearly as to tell whether the location Is safe or unsafe. 

8KLBCTI0N OP TBBES. 

Notwithstanding a good and favorable location may be secured, and thorough 
preparation of the ground, yet, if tlie trees are not properly selected and handled, the 
labor and expense are In vain, and the whole work and expense have to be gone over 
in case of a failure, which Is too often the case. If one could well do it, it would be 
well to go to the nursery and select the trees, and superintend the taking up, puddling 
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and packing, so as to prevent even the finest roots flrom drying up to the time of trans- 
planting. 

TRAKSFLANTINO. 

Eacli tree, before planting, phould be carefully examined, and all cut, bruised ot 
mutilated roots smoothly cut off, and the top shortened to correspond with the amount 
of roots. As to the depth of digging holes and setting, there is great diversity of 
opinion— fVom two inches to two feet. My experience has been for setting on level 
lands, not subject to wash, two to four inches deeper than the trees grew in the nur- 
sery. Yet, upon broken or rolling lands, subject to wash, I would recommend deeper 
setting. The setting should be carefully and well done, observing at the time to lean 
each tree to the southwest, since our heavy, prevailing winds in summer, when the 
trees are in full leaf and making their greatest growth, often sway them out of their 
correct position, exposing their bodies to the scorching summer's sun, also to the rays 
of the winter's sun at the warmest part of the day, which thaws the bark on the top 
side and again freezes at night; and day after day, alternating between freezing and 
thawing, it raises and ruptures the bark, and furnishes a good harbor for the Flat- 
headed Borer, and is the final and sure destruction of the tree, which finally blows 
down by storm or by the weight of a crop of fruit After every heavy rain and storm 
in summer, it will be necessary to pass around and press each tree that has been mis- 
placed back to its desired position, till the trees become established in their correct 
positions. % 

SBLBCTION OF KINDS 

is a matter of the greatest importance. It is with the greatest ditfidence that I ap- 
proach this part of my subject, knowing, as I do, the great diversity ot opinion, and 
that it will be utterly impossible for me to satisfy even a majority. I will, however, 
treat of some erroneous extremes that our horticultural people, as well as all other- 
people, are liable to drift into, and then I will mention some of the leading kinds that 
I have handled, as well as some that promise well in the bounds of my acquaintance. 
Formerly, persons who planted apples largely for commercial purposes made selec- 
tions of all the kinds to be obtained at the nurseries in their reach, aifd when these 
orchards came into full bearing, it was found that this was not a judicious selection ; 
and this person would give it as his experience that one certain variety was of more 
value than all the rest of his orchard, and that if he were going to set again, that he 
would set ninety-nine-hundredths of his next setting of that one sort. Probably th^ 
next man would wish to avail himself of this man's lifetime experience, and he would 
set all his orchards of that one kinlf and be sure of a fortune ; but his location and soil 
is not just suited to this particular kind of apple, or the tmlt is not so good, and does 
not command the highest price in competition with better fruit in his market, and he 
too is disappointed. 

Thus it is that people often run from one extreme to another—a too common error 
of our people. Still, after our experience, I fear that there is too great a disposition 
among commercial orchard men to cut down their lists of kinds to three or four ; and 
probably the quality of these kinds may not come up to the standard of excellence 
required by the educated taste of our community. / 

We must take into consideration l^at as fruit becomes more plentiful, people will 
become more discriminating, if not even fastidious, and begin to look to men who can 
furnish them with a good and superior kind of fruit Then, a second-class or third- 
class f^uit, if sold at all, will have to be at a reduced price, and one, too, that will not. 
likely pay transportation. At such times, only superior ftuit will pay. 
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For a commercial orchard, we want fruit to supply the market throughout the 
year. For summer, I would mention. Early Harvest, Bed Astrachan, Early Pennock 
and Benoni. Fall— Rambo, Fall Wine, Maiden's Blush, Fall Pippin and Mother. 
Winter— Grimes, Golden Pippin, Northern Spy, Peck's Pleasant, Clayton, Janet, White 
Pippin, Winesap, Ben Davis, Pryor's Red, Missouri Pippin and McAfee's Nonesuch 
To these may be added, Bailey's Sweet, Smith's Cider, Rome Beauty and Fallawater. 
The White Bellflower does well here in some places, and commands good and ready 
prices. The Stannard is bearing young and promises to do well with nae. There arc 
some new kinds that are now candidates for favor, some of which may, doubtless, be- 
come an acquisition to our list, to-wit: Lawson, Huntsman's Favorite, and two new 
kinds being introduced from the State of Arkansas, by Col. H, M. Vaile, Shannon Pip- 
pin and Crawford Pippin. Judging from the specimens sent by mail, they are very 
fine, and, being a winter apple, that far south, they will certainly keep well in this lati- 
tude. We have to look to our climate, or farther south, to originate seedlings for 
good keepers. 

PEARS. ^ 

This very desirable and superlative luxury seems to have so many draw-backs, 
and is so subject to blight, that people are becoming more cautious in planting, and 
only in a limited way. Having planted a pear orchard in Indiana thirty-five years ago, 
that has so far escaped blight and been profitable, I was encouraged to make a new 
plantation in this vicinity eight years ago, which was meeting my most sanguine 
-expectations, till the locusts invaded our country In the tall of 1874, and stripped off 
the coat of leaves, and the following spring again seriously damaged the trees, so as to 
cause a loss of about eight per cent, out of one thousand trees. Still they have mostly 
recovered, and made very extraordinary growth the past summer, and have formed a 
fine lot of bloom-buds for next spring. 

The list that I have selected to cultivate mostly, is, in part, Early Madeleine, Bartr 
lett, White Doyenne, Clapp's Favorite, Doyenne Bussock, Seckel, Flemish Beauty, 
Beurre d'Anjou, Edwards, Sheldon, Buffam, Howell, Winter Nells and Vicar. Dwarfs, 
Duchesse d'Angouleme, Swan's Orange, Beurre Superfine, Beurre Bosc, with a tree or 
so of quite a number of more kinds. 

CHERRIES. 

Early Richmond or May, May Duke, Gov. Wood, Yellow Spanish, English Morello, 
together with many other kinds. Early May, May Duke and Gov. Wood seem to be 
the best with me. 

PEACHES. 

Hale's Early, Troth, Early Crawford, Old Mixon Free, Early Newington, Stump- 
the- World, Late Crawford, Smock's Free, Heath Cling, Snow Cling, Ward's Late, 
Salway and Evans. To these we have added, of new kinds not yet fruited with us, 
Amsden, Alexander, Early Beatrice, Early Louise, Early Rivers, Foster, Steadley, 
Flenere Cling, Chinese Cling and Golden Empire. These kinds will give a succession, 
fipening so as to afford this delicious fruit for a term of five months, giving to the 
peach a much greater value as a market fruit, than when they were only in season for 
a few weeks. # 

The foregoing list of apples, pears, cherries and peaches may include some kinds 
that may not prove profitable in all location?, and others of value and merit may have 
been omitted. Still, having so freely given my views, I will leave others to consider, 
4idopt, amend or reject. 
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CULTIVATION. 



Orchards should be well cultivated for four to six years, or until they begin to 
shade the ground around the trees, in some hoed or field crops, such as potatoes, 
melons, pumpkins, cucumbers or corn. After that it should be seeded down to grass. 
Clover I consider preferable to any other grass, since it produces a quick and dense 
shade, and the shedding off a portion of its leaves furnishes more fertilization than 
any other grass, and does not form a binding sod. By mowing the clover and throw- 
ing a portion, or all of it, around the roots of the trees, we furnish a mulch during the 
hot part of summer, so important to retain the moisture, which keeps up the growth 
of the trees, and serves as a good feeder and fertilizer. If, in time, the land becomes 
somewhat exhausted from over-bearing, it will be well to give a top-dressiog of com- 
post or litter, or barn-yard manure, scattered between the rows at a distance from the 
trees, as by this time they extend their roots extensively in search of food. 

The only stock that can be profitably let run at large in orchards^ will be hogs and 
poultry. Hogs, besides eating the waste and wormy fruit by tramping, rooting and 
eating the larvae of noxious insects (which accumulate very rapidly in large orchards), 
may be one of the greatest aids man can call to his assistance in destroying these insect ' 
enemies. Fowls too, are wonderfully destructive among insects and worms, and should 
have extensive range in orchards, especially turkeys. We should never suffer to have 
quails destroyed on our premises, as they destroy large quantities of eggs and small 
insects. 

PRUNING 

is a subject of more importance than is often given to it. True, many persons oppose 
pruning altogether, their objections doubtless arising from over or injudicious pruning. 
These extremes we are inclined to guard against, and adopt the rational or medium 
course. 

It is hardly presumable that the trees, as obtained from the nursery, have been 
pruned up to the desired height for the bodiee, or have put forth branches exactly 
suited to shape their tops. It often happens that the trees start out two equal forks, 
which if left, form what are termed splitting forks, and if lefi; till they commence bear- 
ing, are very sure to split off, and the tree is lo.-r. Hence the importance of heading 
one of these back, or cutting it out and leaving the other to make the main leader of 
the tree. Where too many forks come out close together some of them must be trimmed 
out while small, and others from time to time, till the head of the tree is lormed with- 
out crowding. However, good judgment must be exercised, since some trees naturally 
^ave the habit of crowding their heads, and if too mi'ch opening be done at one time 
they send forth a multiplicity of suckers to fill up the vacancy ; but by taking out a 
few at a time the object may be accomplished. I would have the trunks of trees from 
three to five feet. If the branches start out low they are apt to make an upward or * 
Tertical growth, and are much more liable to split than if they, by sending out their 
limbs higher, are more inclined to take a horizontal direction, and not half so liable to 
split Twenty to twenty-five years ago very low bodied trees were all the rage, but 
experience has taught us the error of that theory, and it wocdd be hard to find one 
man who raised one orchard after that fashion that wants to try the second. 
Rampant and straggling growing trees will often need heading back, to keep 
them from growing too high, or spreading, in order to keep the fruit in reach 
of the gatherers. By heading back you often thin out the crop of fruit, and the fruit 
is produced on self-supporting limbs aird of improved quality. Heading back is very 
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essential with yoan^ pear orchards, and should be attended to in the fall, observing at 
the same time to cut out all unripe wood. Pear trees, while beinji: cultivated, should 
be worked in the early part of the season, which enables them to make their growth 
in time to mature their wood. If, however, a late growth should be produced from late 
cultivation or any other cause, so as to leave the young wood in a spongy condition^ 
and if not cut back and a severe winter should follow, blight may be expected the fol- 
lowing summer. It may not be out of place here to remind those who embark in the 
fruit business extensively, and have spent their time and money in rearing a fine com- 
mercial orchard to full and successful bearing, that it will not do to fold their hands 
and think their fortune made. Here begins the Important work of saving, marketing 
and utilizing the product of their labors. 

This wUl require skill, management and experience. All fruit for market should 
be carefully gathered, assorted, packed and branded, so that when it is sent to market 
it will fill the representation. In the summer of 1874 I saw Hale's Early peaches, that 
had been shipped from Fort Scott, selling on this market for forty cents per box, while 
a party from this vicinity was sending out about the same distance, the same variety 
of peaches, and getting one dollar and sixty-five cents per box. Thus, while the same 
variety of fruit, handle*d indlflferently by one party, would not quite cover cosL while 
that handled by another party yielded a hand»ome profit The same rule will hold 
good with all other fruits. 

Another case in point will go to show the want of proper system and management 
in handling apples. A friend of mine informs me that he visited Colorado last fall, and 
while in Denver was in a leading house that handled apples extensively— several 
hundred barrels daily— he made inquiry as to where they looked to for their supply, 
and was told to the East. He asked if they could not do better in California, and 
received in answer that California apples were not good. They ordered mostly from 
Michigan, as they could get apples from there that could be sentout to their customers 
without repacking. They would prefer Missouri River apples, but seldom got them, 
exjept from one man, but what they had to be repacked. How can we expect any 
better report to come up from this section of country under present management? 
The course too generally pursued has been for the farmers to gather their apples and 
pour them into a wagon bed in the orchard, and haul them and empty them into a rail 
pen or on the barn floor, till they have time to haul them to market Then they are 
scooped up into a half bushel and emptied again into the wagon bed, hauled ten to 
thirty miles to market over rough roads, and sold to some shipper or commission man, 
then again thrown into the half bushel and poured out into the wareroom floor. Then, 
to cap the climax, these shippers know nothing of the character, quality or nomen- 
clature of apples, but, with a set of raw hands, tumble them into the barrel and write 
some name on the head of the barrels, and send them along. Is it any wonder that 
when they reach their destination they need rehandling? Yea ; they would be in good 
condition for pressing into vinegar, if they would be fit even for that I Shall this state 
of things continue ? I think I will be safe in answering that when the. many fine com- 
mercial orchards that have been put out in the last decade shall come into full bearing, 
the programme will be changed. 

I will here give the manner that I have practiced in handling apples, and if it is 
considered better than the one just detailed, would move its adoption, unless some one 
can furnish a better one. I would have good, new barrels, made and on hand before 
the time of gathering. Distribute them around through the orchard. Then, with 
careful hands and suitable ladders and baskets, commence the picking and putting into 
the barrels, leaving out all inferior or defective apples. These barrels are headed up 
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and marked as to name and quality, and are hauled off In a spring wa>ron, either to the 
Ihilt house or depot. Apples handled in this way will hear transportation to market 
without troubling the dealer to overhaul them, and the brand may induce customers to 
ask for the same kinds in future. Inferior apples had better be thrown away than 
mixed in with good ones. Tet they can be profitably used for cider and vinegar, or 
are good feed for hogs, and probably the best antidote for cholera. 

In conclusion, I will only refer briefly to the subject of preserving fruits. Canning 
is too expensive, and also unsafe. There are seveml new inventions for drying, upon 
scientific principles, that enable us to preserve the fruit for any length of time, almost 
as good as in its natural state, and I presume that f*very well-organized district will be 
in possession of these discoveries in due time. It is probably of more importance to the 
commercial fruit-grower to extend the time of keeping the apple till the bulk of badly 
handled apples are out of the way, than that of all other fruits. Up to the present time 
the ice-house has been used to great advantage. Prof. Nyce, of Cleveland, Ohio, has a 
patent on a firuit house, which has been used with some success, yet the ice seems to be 
the great secret, and the principle upon which he obtained his patent, to-wit, absor- 
bents to take up the dampness, which avails nothing, or may be considered rather 
injurious than otherwise. The erection of a good fruit house, with capacity to hold 
most of the best applesof any considerable fruit district, Is certainly of such importance- 
as to claim careful consideration. By means of a good apple house we can keep such 
apples as the Rambo over till next summer, and it will be as crisp and fresh as when 
gathered in the fall. 

Until we avail ourselves of the late and new discoveries, we cannot hope to enjoy 
the luxury throughout the year of many of our valuable fruits, neither can we realize 
their worth in dollars and cents. 

The essay was referred for publication. 

The committee on the treasurer's report then made a report as follows : 

The committee appointed to examine the treasurer's report have performed that 
duty, and find the report correct We would recommend the Society to order the bills 
therein presented to be paid, as also the ten dollars loaned by Mr. King to Mr. Muir. 
Mr. King is certainly responsible to the Society for the same. 

We would further recommend that the President take some steps to eollect the 
balance remaining in the hands of ex-treasurer Tice. 

R. J. LEWIS, 
W. M. HOPKINS, 
WM. STARK. 

Committee. 

The report was, on motion, received and accepted. 

Prof. W. Foster then rose to a question of privilege, and called the attention of the 
ISociety to a report of an essay read by him at a meeting of the Society at St. Louis, 
1875, Ib which he claimed that he was not correctly reported, asserting that the essay, 
as reported, was not his production, either in form or matter, not even in a condensed 
form, but a complete perversion of his views, and requested that the records of the 
Society should show that he disclaimed the language used, and the facts as stated. 

On motion. Prof. Foster was requested to address the Society *^ on the cultivation, 
of the pear." 

The motion was carried, and Professor Foster addressed the Society as follows : 
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THE PEAR. • ' 

It is not the aim to assume the habit of the redoubted champions of romance, and 
make war on windmills and every other ihlng that appears to have life ; nor to assume 
superior knowledge of the Hygienic laws which control the success or failure of the 
noblest of our larger fruits— the pear. If the suggestions, resulting from many years of 
patient study and labor in the field, the results of which this essay contains, shall only 
serve to provoke thought, intelligent inquiry, and lead to a more general cultivation 
of this neglected fruit, my ambition will be fUUy accomplished. 

The expression among orchardists : ** we have tried to grow pears, and they are a 
failure," has become almost universal ; but when asked how they have tried it, their 
answer shows an utter lack of knowledge of the laws of life, as well as the proper 
fruiting of the tree. When asked " have you ever examined tables of analyses, show- 
ing the earthy matter the tree and fVuit contain? and are you certain your soil is rich in 
these substances ?" the answer is usually no I "Are you certain you planted sound 
trees?" ** No ; they seemed to be sound, but I am not a competent Judge ; I planted 
my trees and treated thiem as I do my apple trees, which have done well, while my pear 
trees failed.*' Yes ! and under the same circumstances they will always fiEiil, As well 
might you claim, that because your stall-fed milch cow does well on hay and bran,, 
your dog also will thrive on the same kind of food. Hitch him in the stall, feed him 
plenty of bran, hay and water, and when he dwindles and dies, cry out this is not much 
of a country for dogs ; they become diseased, they blight ! Now, the soil that would 
grow heavy crops of grains, grasses, apples, etc., may be poor, indeed, for the pear. 
They thrive, but the pear tree starves to death. The mortality in dogs would be uni- 
versal, if treated with that sublime indifference as to their natural food, which most 
men display towards their pear trees. 

No fruit tree in the orchard so readily shows its good keeping as the pear. Give it 
plenty of iron, (ash from the smith's forge contains it in the formo/ protoxide— FeO;,^ 
plenty of leached asheSj'^lent^ of air-slacked lime and common salt (NaCl), and the 
grower will be surprised at the increase of size and smoothness of leaf, as well as a 
general increase of flavor and size of fruit The tree and fruit, in a healthy condition,, 
contain other earthy matter, but the above usually^upply what most of our soils lack. 
These substances, too, must be applied in a soluble form, or the spongioles cannot 
absorb them. 

Then we haye : 

Salt (NaCl), soluble in water. 

Lime (CaO), soluble in water. 

Black scales of iron (FeO), soluble in potash, which the ashes contain. 

Ashes (KO), soluble in water. 

These materials may be supplied in small quantities, say a scoop-shovel full of 
leached ashes to the tree, the same quantity of lime, a pound of common salt, an ordi- 
nary shovel full of ash from the smith's forge, once in three or four years, as may be 
convenient 

It will be seen that most of these materials merely cost the liauling. Copperas, 
(Fe^G^SO^H), applied in small quantity, has in some soils been found beneficial, and 
never injures the tree on any soil. Unleached ashes are as good as leached for this 
purpose, and it requires less of them. Neither the wood, bark or fruit contains any 
common salt, but the fruit contains about nine per cent of soda, which the common 
salt supplies in the cheapest way. Salt is an excellent insecticide, and when in contact 
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with the rootlets, its chlorine is replaced with an atom of oxygen, when NaCl+HO= 
NaO+HCl set free. 

Some horticulturists believe that the HCl (hydrochloric acid) is really the poisoa 
which kills the aphis that is so destructive to fibrous roots during summer. One dol- 
lar's worth of hauling and fifty cents' worth of salt will be sufiicient for one hundred 
bearing trees. No planter need fear to apply salt, leached ashes and air-slacked lime 
in large quantity, if they are of easy access, for the reason that the tree will only ab 
sorb what it needs if all the earthy matter is present which it requires. 

A whole barrel of salt has been accidentally emptied under a single pear tree, and* 
allowed to dissolve there. The tree flourished, bearing a heavier crop the next season 
than ever before. Leached ashes have been applied four inches deep, commencing at 
the trunk and extending outward eight feet, without injury. Such large quantities 
are not needed, and are only mentioned to show the distinct appetite of the tree, as 
well as its power to reject substances not conducive to its health. If it is starving for 
any oneT of these compounds, its appetite becomes abnormal, and its roots take up 
foreign matter, which its organs cannot appreciate, and the tree soon becomes sickly. 
While in the normal condition, with all earthy compounds required, present in a soluble 
form, the rootlets select, with unerring precision, just what the tree requires; no less> 
no more. 

Han is composed of sixteen organic elements and their numerous compounds.. 
Place him on a diet of salt meat and water for thirty days and his skin will blight,, 
(scnrvy). If no vegetable or other food be furnished, he will soon die. Salt meat and 
water furnished but a small portion of the substances the human body contains, the 
appetite became Impaired, the general functions became weaker and weaker till the 
chemical force assumed the mastery over the vital. So with the pear tree, lacking cer- 
tiin earthy compounds, a morbid appetite is acquired, certain unhealthy wood produc- 
ing substances, are taken up, an enormous un]ieal thy growth is the result; the sap 
flows so rapidly that there is no time for setting fruit spurs and in a few years the 
functions of the tree are so enfeebled that it has no further power to appropriate health- 
ful plant food, and it perishes. 

No man need infer fi'om the above that a pear tree once unsound by an incomplete 
supply of plant food, will ever become sound by after good behavior on the part of its 
owner. It often struggles along for several years, bears well, and exhibits some symp- 
toms of health, but it has unsound wood, which v^lll sooner or later destroy it. The 
seeds of death were sown by starvation. As long, however, as trees make an annual 
growth of oce toot it will pay to apply to the surface proper plant food, as they often 
more than ten times pay for themselves in fruit, before they succumb. 

Yoimg, healthy trees grafted upon sound stoclcs properly planted, in well drained 
soils, and supplied with what the soils lack, do not starve, do not blight in our section ; 
if they are hardy varieties, and are fruited the third year after planting in orchard. 
Mode of fruiting, culture etc., could not be embraced in this paper for want of space. 

The President then appointed L. A. Goodman, Wm. Mustard and Z. Todd, a 
committee to make final disposition of the fruit on the table, for the benefit of the 
Society. 

Report of committee on memorial of the Governors, made, received and adopted. 

The following is the report : 

Your committee to whom was referred the memorials prepared by the congress of 
Governors at Omaha, would report that they very strongly endorse all that has been 
said on the subject, and much more that could be said by us in this portion of the 
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X30untrj, and insist tliat it is very imperative and positively necessary for the good of 
the Western country, that something be done in this direction. 

The committee suggest that the memorial be signed by the President and Secre- 
tary, as embodying the views of this Society. 

Z. L. BAGAN, 
W. P. BENNRTT, 
L. A. GOODMAN, 
Committee. 

The report of the committee on the President's address was read and adopted. It 
is as follows : 
Mr, President and members of the State Horticultural Society : 

Your committee to whom was referred the annual address of the President, would 
beg leave to report that they fully agree with the general views therein expressed, 
and would state that they heartily concur in the suggestion that it yrill greatly promote 
the cause of horticulture, and thereby advance the general prosperity of the State, to 
XM>ntinue the annual appropriation by the State, of the sum of one thousand dollairs, or 
«ven a much larger sum to aid the State Horticultural Society. And, whereas, it is 
evident that it was the intention of the General Assembly by its act entitled '^An act 
to appropriate money for the benefit of the State Board of Agriculture of Missouri, 
and the State Horticultural Society,'* approved March 18, 1871, to make such appro- 
priation a permanent and annual one— and whereas, the Society has not received such 
appropriation for the last four years— therefore, we are of the opinion that the Legis- 
lature should Ue properly memorialized to continue such annual appropriation, as well 
as to pass such a law as may be necessary (if any shall be considered necessary) to 
enable the Society to draw the sum of one thousand dollars from the State Treasury 
for each of the years 1872, 1873, 1874, 1875 and 1876, as was contemplated by the act 
aforesaid ; but which the State officers have heretofore refused to pay over to the 

Society. 

All of which is respectfully submitted, 

R. J. LEWIS, 

W. H. MILLER, 

WM. STARK, 

Committee. 

The President appointed Prof Swallow, J. M. Slocum and W^m. E. Scbeffield, on 

final resolutions. 

An essay upon the question, Will it pay to l>eautify our homes? was then read by 

Wm. £. Sheffield, of Kansas City, as follows: 

WILL IT PAY TO BEAUTIFY OUR HOMES? 

Mr, President, Ladies and Gentlemen : 

The question : Is it profitable to beautify our homes? which has been assigned me 
for a few minutes discussion, would appear at first blush to be a very limited one ; but 
when we estimate the profit to be derived fh)m any venture, we must calculate the cost, 
and this again involves a consideration of the method and means to be employed, and 
the extent to which it shall be carried. 

There are many ways in which an investment or venture may be considered as 
pajing, and we shall not expect, in the consideration of this matter, to be confined to 
the immediate results in dollars and cents. The cost is mostly confined to the pecu- 
niary outlay and the individual labor of the person making the improvements. In 
most instances, especially in the country, it will consist almost wholly of the labor of 
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the proprietor ; in cities, and especially in the case of those whose time is at the dis- 
posal of others, the pecuniary outlay will be greater. In arriving at the cost, it is best, 
in the first place, to inquire what should be done in the way of ornamentation? This 
will of course depend much upon the location, the extent and character of the sur- 
roundings, and the ability of the proprietor. It is not to be expected that all such 
ornamentation will be equally extensiye, elaborate or systematic ; but the true standard 
is, that every one should do what lies in his power to ornament and embellish his own 
home. 

To carry out an extensive and systematic plan of ornamentation would require the 
knowledge of a civil engineer, as well as the cultivated imagination of the artist, a 
general knowledge of botany, architecture, mechanics, the laws of heat and ventilation 
and of vegetable physiology. All the peculiar locations for residences and their sur- 
roundings must be thoroughly studied, and a disposition of the various forms of arbor- 
escent growth calculated, so as to produce the highest artistic effect. This cannot, of 
course, be fully attained without t^e aid of a thoroughly educated landscape gardener, 
and is not to be expected in general vernal ornamentation. But the universal adop- 
tion and continued practice would ultimately lead to a high development of the taste 
and knowledge necessary to the most complete and effective arrangement. The great 
advancement made in most of our large cities within the past few years, in designing 
and projecting extensive parks and bdulevards, has done much towards educating a 
public taste for ornamentation, which we trust will be developed in rural improve- 
ments. That it is not foreign to our natures to thus beautify and adorn our homes, is 
shown by the fact that Adam was placed in the Garden of Eden, to dress and to keep it, 
that being made his first duty. 

The first thing usually to be done in preparing a home, is the building of a house. 
The precise location upon a tract in a sparsely setUed country, should be that which 
will naturally command the best view ; the same will also, as a general thing, be the 
most healthy location. We would not put a house upon an abrupt spur, for this would 
be difllcult of approach, but the house should, if possible, be placed where the ground 
will descend from it in all directions ; enough in the rear for drainage, and if sufficient, 
for a terrace or two of moderate height in the front, all the better. The out-houses, 
vegetable gardens, orchards, etc., should all be placed in the rear of the house, and, 
where the premises are sufflcientiy extensive, the house should be set not less than two 
hundred feet from the highway. In villages, or upon small lots, the house should, in 
all cases, be placed as far from the street as the size of the lot will allow. In cities, 
there is generally no room for a vegetable garden, and too often but little room for 
anything accept the necessary buildings, but even then the house should be set not 
lebs than twelve feet back from the sidewalk, leaving sufficient room for a grass plat, a 
few rose bushes, as well as a bed to be filled with some of our many beautiful little 
profusely blooming annuals. 

But let us go back to the country, for it is with that we would deal mostly in this 
essay. As a general thing, in selecting a site for a residence, we would prefer one 
entirely destitute of trees, unless where there happens to be a few healthy, low-topped, 
trees, standing at some distance from each other. In such case, they might be of 
some advantage, but never select a site in the midst of old trees close together, with a 
view of leaving any of them standing. Having grown close together, their trunks will 
be long and destitute of branches, and neither desirable for shade or ornament ; and 
furthermore, our observation has demonstrated that such trees, when left alone, not 
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being adapted to their new condition, soon die. The best way, therefore, in sueh case, 
is to cut the whole away and plant out some fast-growing, thrifty young trees, wliich 
will, in a comparatively short time, produce the proper effect, and withal, stand where 
desired. It is almost impossible to get young trees to grow well when planted among 
or near old forest treea. 

After selecting a site for the house, the next thing to be done is to prepare a suit- 
able plan for the improvement of the grounds. Of course, a thing of the first import- 
ance is to select a site for your fruit orchard, when there is room for one, and there is 
always room, even if the lot does not comprise more than a single acre. But as the 
planting an orchard and the fruits thereof, does not come within the scope of our 
essay, we will leave that for others, and come directly to the mode and manner of 
omameniation proper of the grounds. Many think that all that is necessary to be 
done in this respect is to set put, in regular order, and some ten, fifteen or twenty feet 
apart, any kind of trees which may be most conveniently obtained, and that in time 
their places will be properly ornamented without further care or attention. There 
• never was a greater mistake made, in fact, leaving the place without trees altogether 
would be no greater. The first and most important step is to prepare the crounds in 
front of the house and at the sides, by the best possible method, for a good growth of 
grass, for there is nothing more pleasant and agreeable to the eye than a smooth, 
clean, well-cropped lawn. See to this first and ^he trees afterwards. It is a mistake to 
suppose that all that is necessary to make a lawn is to scratch over the ground and sow 
some kind of grass seed upon it, and then go to sleep and wait for a lawn. If you do 
this, not even upon our richest soil will a lawn be had. The soil must be thoroughly 
plowed, the deeper the better, and thoroughly manured. The sur&ce should be made 
smooth and even before sowing the grasses. We say grasses, for no one kind of grass 
is sure to make a perfect lawn. The best grasses will be found to be the Kentucky blue 
grass or June grass, as it is sometimes called, [Poa preUnais), the red-top {Agroaiis vul- 
ffarU)^ with a little timothy and white clover. Too much seed cannot well be used for 
the purpose of making a lawn. We would sow not less than two bushels of blue grass, 
one bushel of red-top, two quarts of timothy and three or four pounds of white clover 
seed to the acre. A light top-dressing of coarse manure the first winter, and, in &ct, 
every winter, will be of great benefit The loose straw should be removed in the 
spring so as not to interfere with dose cropping ; this, that is close cropping, and 
often, is absolutely essential to a good, even, thick-set lawn. 

After having taken the steps to secure a good lawn, it will be necessary to select 
nnd plant such trees as will produce the best effect. The north and west sides of every 
tract in the country should be bounded by a row at least, and, if the extent of the 
premises will warrant it, a double row or belt of trees ; and, whether the place is large . 
or small, a boundary of suitable trees should be placed around that portion of the 
premises appropriated to garden purposes. Of course, upon the south and east sides 
they should be low-growing, so as not to shut out the sunlight too much. Thick 
clumps of evergreens should be planted upon all exposed points, thereby affording not 
only ornament, but protection for both plants and animals. 

The selection of proper varieties of trees is essential, as well for the beauty of the 
effect as adaptability to the soil and climate. A mistake is frequently made in plant- 
ing trees too near the house. In no case should a tree of any kind be planted so that 
the limbs will over-hang the house or come in contact with it. Isolated trees, standing 
near the dwelling, but not near enough to come in contact with it, may not be objec- 
tionable, provided they are kept well trimmed up ; but in no case should masses of 
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trees, of an^ldnd, be placed near enough to shut out the light or cut off a free chrcn- 
lation of air. If large trees are allowed to overhang the roofs, the leaves and falling 
branches will obstruct the gutters, the roof will be continually damp, and it will be found 
to be impossible to keep the house dry or healthy. It is well enough to plant clumps of 
flowering shrubs upon the lawn and near the house ; but these, to thrive and be of any 
account, must not be much shaded or crowded together. In short, the trees upon the 
lawn, except those vpon the outside, should be so arranged and cared for as not to 
interfere with a healthy growth of the grass,, otherwise you will not, with the best 
preparation and most assiduous care, succeed in having a lawn. Air and sunlight are 
4is essential to a luxuriant growth of the grasses as the trees, shrubs or pilants. Too 
much planting of trees would be as great a mistake as not planting at all, only that it 
is more easily remedied, for a good-sized tree can be more readily removed than sup- 
plied. The open, clean, thick-set lawn must, as we have already stated, be considered 
of the first importance. 

Upon the roadside of the lawn, especially if the house fronts to the north or west, 
1 would plant more trees— not in a continuous row, at«qual distances, but in clumps 
and at unequal distances, connecting the clumps in continuous lines by smaller dumps 
of flowering and ornamental shrubs. In planting clumps, of either trees or shrubs, I 
-would invariably plant but one variety in the same clump ; they will then, at a dis« 
tance, produce the appearance of but one tree, with a more compact and dense head 
than can be produced from a single trunk or stem. Again, upon the lawn, and exposed 
to full sunlight, should be arranged spaces for bedding plants. In all cases the road- 
sides — as well in cities as in the country— should have trees at proper distances, and so 
arranged as to present uniformity in form and appearance. A street planted with all 
kinds of trees, varying in form— some broad and wide-spreading, others tall and spike- 
shaped, as the elm and the Lombardy poplar intermixed, will present a very unsatis- 
factory appearance, while trees of kindred habits may be placed together with fine 
effect. 

We might mention other ornamentation, as rockeries, hedges, style and arrange- 
ment of fences, etc., but the limits of this paper will hardly allow it. Of course, the 
location, character of soil,* etc , will have much to do with the kind of trees to be 
planted. Ordinarily, I would recommend the white elm as being one of the most 
rapid growers, and, at the same time, an extremely hardy, long-lived and gracefully 
appearing tree. The tulip tree is also a very fine tree, of large growth and long-lived. 
The soft maple is a very rapid grower on almost any soil ; easily raised from the seed, 
and is, for these reasons, quite generally planted. It is not a long-lived tree ; the wood 
is extremely brittle and liable to be broken by the winds, especially on the prairies — 
would not recommend it. The box elder, a variety of maple, something of the habits 
of the soft maple but with a much more compact head, thicker foliage and stronger 
wood, is a much better tree than the soft maple, and is a very good tree where a 
-quick growth is the most desirable quality. The most beautiful of the maples is the 
Norway, but it is an extremely slow grower. Next, and I think the most desirable of 
shade trees, would mention the black sugar maple {acer nigrum). It is long-lived, per- 
fectly hardy, of beautiful form and foliage, and, with cultivation, a tolerable grower. 
I would also recommend the planting of the black walnut. This makes a finely shaped 
tree, is a rapid grower, but should not be planted where it is expected to cultivate the 
«oU, as its roots appear to affect the growth of many small fhiits and vegetables. It is 
with difficulty transplanted and is best obtained by planting the nuts where the tree is 
desired to stand. The catalpa is a very rapid grower, producing a profusion of beaut}- 
ltd white flowers, spotted with purple, and is quite desirable, although rather irregular 
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in its form and not very lon^-lfved. The horse chestnut {jSaculus Mppocasiinum)^ 
which some mistakingly suppose identical with the buckeye {JEaculus glabra), is a beau- 
tiful shade tree, a rather slow grower, but of fine form and foliage. It also produces a 
profusion of fine flowers, puts out its foliage very early and holds it among the very 
latest All of the foregoing will answer for either the street or lawn. Some trees, as 
the mulberry, white walnut or butternut and the chestnut are desirable trees for cul- 
tivation where there is sufficient ground, as well for ornament as their fruits and tim- 
ber. Besides these there are many especially aidapted to the lawn, as the European 
larch, American mountain ash, paw-paw, pervimmon, etc. The trees which make the 
most desirable appearance on the border of the lawn, as well in winter as summer, and 
also operate as a protection to the garden and as wind-breaks, are the evergreens. 
Among the best of these are the Norway spruce, a rapid grower and of fine form. 
The hemlock, which presents a fine, graceful appearance, is desirable, but I fear that 
it will not do well as far south as Missouri, especially upon the prairie soil. It does 
best upon a cold, wet clay. The balsam fir is a rapid grower, of fine conical form and 
beautiful color, but, like the hei^ock, does not appear to do well so far south. The 
American arbor vitse is very beautiful but does not appear to be quite adapted to our 
climate. The golden arbor vitsa is a dwarf, of beautiful color, and is said to be hardy^ 
but of this I am not sufflcieotly advised to recommend it. The red cedar is perfectly 
hardy, a rapid grower and best adapted of any to ornamental pruning. The most 
desirable among the pines are the Austrian, Scotch and white, all hardy, rapid grow- 
ers, long-lived and make large trees. 

Among the most desirable and hardy shrubs are the snow balls, tree honeysuckles, 
weigelias, spireas and altheas. The best climbers are the honeysuckles, trumpet flow- 
ers, wisterias, bitter sweet and Virginia creepers. The Baltimore belle is one of the 
finest climbing roses, but needs winter protection. The queen of the prairie is perfectly 
hardy, a very profuse bloomer, but the beauty of the rose soon fades, as it changes to 
a disagreeably leaden hue ; still, I consider it indispensable. Hoses are> my favorite 
flowers, but the very l>€St are not hardy and need winter protection. Still there are 
some very good ones which stand the winter well. There are various kinds of lilies 
which are perfectly hardy, and require but little attention for successful cultivation. A~ 
bed of tulips, hyacinths and crocuses, so early and showy, should not be neglected. 
Gladiolas, in all their varied colors, come later and are the most showy and desirable 
of all our bulbous flowering plants. Larkspurs, phloxes, pinks, verbenias, petunias, 
geraniums, pelergeniums, chrysanthemums, and many others are worthy of attention 
and a place in every garden. 

We cannot now consider the habits, character or mode of cultivation of the various 
trees, shrubs and flowers mentioned, but this information is easily obtained. 

Having glanced over the matter thus far, and seen something of what should be 
done to ornament our homes, the question recurs : Will it pay ? That it will not pay 
in a pecuniary sense— that it will not make a return in dollars and cents the first year 
or years, is very evident. It is, however, susceptible of demonstration that it will pay 
pecuniarily in the long run. But I propose to call your attention to the way in which 
it will pay a thousand-fold, not only immediately, but continually, and infinitely bet- 
ter than in mere dollars and cents. 

One of the great evils of our tlme^ is the almost universal desire on the part of the 
young of both sexes, who have been born and brought up in the country, to abandon 
a rural life and occupation, and rush to the towns and cities for employment ; and^ 
when we look at the matter candidly, how can we blame them for doing so ? What 
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looks more uninvitin^p, nay, repellant, as an abode for a human being than an isolated 
farm-house upon the prairie, without a tree or shrub to brealt the view ? And such 
places, I am sorry to say, are not the exceptions, but the rule. In summer, it may not 
appear quite as forlorn, because nature will do something toward relieving the deso- 
lation ; but when winter sets in, and the vegetation and flowers of nature's planting 
disappear, naught is left but the lone house, with perhaps here and there a heap of 
straw or a herd of unsheltered cattle crowded up in the fence corners, or under the 
partial shelter of the old farm wagon or the reaper, which stands out exposed to the 
•elements from the close of harvest until the next year's crop is to be secured. The 
bleak winds of winter mercilessly sweep the whole scene unbroken ; the family huddle 
4tbout the fire, without a desire to look out upon the desolation and dreariness, much 
less to venture forth to meet it. What wonder, then, that the boy or girl of any ambi- 
tion, who has been compelled to remain in such a place year after year, loses all taste 
for country life and rural occupation, and will, as soon as he or she is at liberty, and 
sometimes before, fly to the city or town for some more agreeable employment? How 
much better would it have been in most cases for those children if something had been • 
done to make their homes pleasant and attractive. Had their fathers planted, not only 
orchards of fruit trees, but in the yards, about the houses and upon the highways, a 
iew foreyst trees and evergreens, which, in a short time, would have grown to lorm a 
pleasant and agreeable shade in summer and a protection from the storms and blasts 
•6f winter, there would have been presented a cheer Ail view upon which they could 
have endured to look in winter. With what a gratification can the children be assisted 
and encouraged in cultivating shrubs and plants, and how will they watch their growth 
and rejoice among the flowers of their own raising. There is no need of argument to 
prove that the cultivation of a taste for flowers refines and elevates the child, and the 
flowers, shrubs and trees which he has planted, cared for and watched in their growth, 
have an attraction for faim, and wed him to the spot thus surrounded by the endear- 
ments and attractions which make a real home, and if it should become necessary for 
him to leave it, it will be with reluctance and regret, and his memory will be ever car- 
rying him back to it and the pleasant and happy hours he has spent there, instead of 
constantly presenting it as a place from which he had fled for relief. A love of home 
and a cultivated taste for home adornments would have saved many a son and daughter 
from degradation and infamy, and given the world good, substantial, virtuous and 
honored citizens, in place of wandering, degraded vagabonds. 

Let me urge upon you, therefore, the cultivation and improvement of your fami- 
lies by the ornamentation and adornment of your homes. Encourage the children to 
plant and cultivate flowers ; give them each little beds for the cultivation, as their own, 
of some of our beautiful annuals. Get up a rivalry among them for excellence, for in 
no way can you do as much for them at so little cost, and with so great a degree of 
satisfaction. 

Let us not neglect this matter, and when we shall all become, not theoretically 
only, but practically, interested in the subject, humanity will be elevated, and we shall 
be found to be co-workers with nature in its only mode of adorning and beautifying 
this earth of ours. 

The essay was followed by an animated discussion, in which all who participated 
fully concurred in the views of the essayist. 

Messrs. Goodman, Lewis and others dissented from suggestions to remove all the 
''forest trees from building sites. 

The essay was referred for publication. 
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The question of the locatioa of the place for the next annual meeting was called 
up by the President, and, on motion of Mr. Husmann, located atSedalia. 

The time of said meeting was, on motion, made subject to the call of the President 
of the Society. 

Adjourned until 9 o'clock a. m., to-morrow. 



FOURTH DAY. 



MORNING SESSION. 

Society met pursuant to adjournment. 

Galled to order by the President 

Essay of Z. Todd, of Harlem, Clay county, Mo., was then read, as follows : 

REPORT ON THE MOST PROFITABLE VARIETIES OP APPLES ANI> 
PEACHES FOR THIS LOCALITY. 

Mr. President and MemherB of the Missouri State Horticultural Society : 

The duty assigned me is, "what are the most profitable varieties of apples and 
peaches to grow in this locality?*' 1 presume, the reason for assigning me this duty 
is because it is known that I am one of the oldest inhabitants of this part of the State,, 
having lived in Clay county over fifty years, and growing up with the first orchards- 
here. Having a natural fondness for fruit, my mind has been directed somewhat in 
that direction. My father had a nursery in my boyhood, and, seeing different varieties 
tested, I commenced setting an orchard for myself in 1857. I thought then I knew all 
about apples ; so I planted every variety I could get, that had been tested here. I 
happened on a Rochester man, with a lot of ttees direct from New York. I went 
through his list. Wlien the trees came to bearing, I was disappointed. Those that 
were winter apples in New York were fall apples here ; others failed to bear paying 
crops ; others dropping their fruit before maturity. I saw my mistake, and in th% 
spring of 1867, decided to set one thousand trees more. 

Getting hold of a list adopted by the Missouri State Horticultural Society, I thought 
it almost a perfect guide. So I went to work again ; purchased every variety they 
recommended, I could get I have now over one hundred varieties in bearing ; will 
not undertake to name them, but select those I think most profitable, from the ImowU 
edge and experience I have of t}ie different varieties, for this locality. I will divide them' 
into three classes-^summer, fall and winter— and adopt a scale by which you may under- 
stand my appreciation of their relative value, giving one hundred as the highest merits 
of each class. 
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Summer— Early Harvest, 100 ; Red June, 70; American Summer Pearmain, 50. 
Fall— Jonathan, 100; Maiden's Blush, 76; Rambo, 70. 
Winter— Ben Davis, 100 ; Wine Sap, 70 ; Rawles' Janet, 50. 
This will give us apples the year round, and enough varieties for profit Now, you 
yv'Ul say, I have undergone a radical change ; and so I have. 

Now, Mr. President, I have come to the conclusion that I know hut little about 
apples, and want but few varietlss. I want a good, hardy tree— a good bearer, retain- 
ing its fruit to maturity, and the best fruit I can get. The varieties above mentioned 
oome as nearJiUing the bill as any I can suggest. 

With the peach I have had but little experience, except with the seedling ; there- 
fore, from my own experiece, I am unable to recommend any particular variety, but 
yiriU give the names of those furnished me by a ft-iend of some experience. 

List of Peaches, of tested varieties^ ripening in the order named: 

Hale's Early. 
Troth's Early. 
J[«arge Early York. 
Crawford's Early— yellow. 
Old Mixon Free. 
Stump-the- World. 
Ward's Late. 
Smock Free— yellow. 
Heath Gling. , 

Beport of awarding committee was then made and adopted. 
Tl|e following is the report : 

Your committee to award the premiums to exhibitors of fruits, beg leave to report 
as follows : 

For premium No. 1, for the best display of fruit, by any one or collection of indi- 
Tiduals, we find two competitors, to-^it : 

The Missouri Valley Horticultural Society— Entry No. 1. 

The Jasper County Horticultural Society— Entry No. 2. 

The former shows fifty varieties of apples, and the latter fifty-three varieties. 

We find a large proportion of both lots very good, iiideed many of them of great 
excellence, and after carefhlly listing the good varieties of both exhibitors, and care- 
fully examining the quality of the same, we award the premium of $20.00 to the Jasper 
County Society. 

We do not consider it a duty imposed on us on this occasion, but we deem it not 
inappropriate to give it as our judgment, that both of these societies erred in placing 
on exhibition several varieties destitute of merit, and some others of so little merit 
that they should be discarded, not only from fruit shows, but from the nurseries and 
orchards of the country ; but, as a whole, the exhibitions are such as to do credit to 
these or any other societies. 

For premium No. 2, for the best collection of apples, not less than twenty varie- 
ties, we find but one entry, that of Mr. Z.Todd, of Clay county, Missouri, who exhibits 
thirty-one varieties, many of them very fine, and carries off the premium of ten 
dollars. 
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For premium No. 8, for the best collection of apples, not less than ten varieties, we 
find three entries, to-wlt : 

Z. Todd, of Clay county, Missouri. 

J. Madinger, of Buchanan county, Missouri. 

H. M. Vail, of Jackson county, Missouri. 

These parties exhibited each ftom twelve to twenty varieties, and the most of them 
were very fine indeed, the premium being awarded to Mr. Vail. 

For the premium for the best single plate of apples, there were exhibited as 
follows : 

B, J. Lewis, Westport, Missouri— Wine Sap. 
Wm. Mustard, Kansas City, Missouri— Ben Davis. 
Z. Todd, Harlem, Clay county, Missouri— Ben Davis and Jonathan. 
W. M. Hopkins, Kansas City, Missouri— Wine Sap. 

H. M. Vail, Independence, Missouri— Huntsman Favorite and Missouri Pippin. 
All of these apples were superior specimens for their varieties respectively ; but 
having no authority to construe the word be$t as meaning anything but best^ we 
awarded the premium of $5.00 to Mr. Todd, on his plate of Jonathan ; but we are of 
the opinion that some of the other competitors, possibly all of them, are more profitable 
to the apple-grower than the Jonathan. 

The other premiums offered were not competed for. 

All of which is respectfully submitted. 

WM. STARK, 
GEORGE HUSMANN, 
Z. S. BAGAN, 

Commitfie. 
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MlSSOUEI UNIVEJRSITY 



ADDRESS OP PROF. SWALLOW BEFORE THE STATE HORTICULTURAL 
SOCIETY AT ITS DECEMBER MEETING. 



The regular order of business was now taken up, viz. : *' Horticulture at the State 
University." Prof. Swallow rose and said : 

Mr. President : I had expected President Laws would make a statement of the 
condition and resources of the Agricultural College* in his speech, but since he will 
not spealc at this session, it will be necessary for me to make a preliminary statement, 
that my remarks on the subject assigned me may be better understood. 

I wish first to show what I have to work with, else you cannot Judge wisely of 
what we have done ; lor if you send a dozen men into your field, you will expect more 
work than you would if only half a dozen had been employed. 

There is a general impression in this State— a Just one in some respects, as all gen- 
eral impressions have some foundation, either true or false — that the Agricultural ^ 
College has much to work with. It is known that this college has received large 
quantities of lands and money ; and hence the impression that it must have ample 
means for its teaching, for its experiments and its practical operations. But there has 
been very little means during the last three years for out-door work. The whole 
income for the support of the Agricultural College for the year ending September 80, 
1876, was $2,280.26. ' ^ 

But what has become of the liberal endowment? you will ask. 

The general government, by the Congressional act of 1862, gave us 330,000 acres of 
land, all of which had been in the market for several years at 12} cents per acre ; and it 
was so poor that no one would buy It at that low price. Of this land the Agricultu|*al 
and Mechanical College had three-fourths, and the School of Mines one-fourth. The 



♦The speech of President Laws was not delivered, as was expected. A change of 
officers deranged the programme, and provision was not made for it on the evening 
appointed. 
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Curators have an agent to manage, sell and lease this land ; and the whole Income for 
the year ending September 30, 1876, was $3,040.88, and the three-fourths belonging U> 
the Agricultural and Mechanical College was $2,280.25, as already stated— and this ia 
all we have to worb: with, to pay salaries and all expenses. 

What else have we? Boone county gave us a farm for which she paid $60,000, and 
$30,000 in cash. This farm we have, and it is a good one for the purpose designed ; 
and the $30,000 was put into the scientific building, for the U8e of the college for its 
lecture-rooms and laboratories. 

But the State gave you something. Yes ; the State gave us $66,000 to finish the 
scientific building and to purchase apparatus and books. I cannot tell you what was 
. done with all this money, but, so far as I am informed, about one-half of it went into 
the scientific building ; about $5,000 for chemical laboratory ; $5,000 for philosophical 
apparatus, and $166 for agricultural library. The balance was, by the terms df the act 
itself, appropriated to the liquidation of a university debt. This is al>out all we have 
to work with. The Curators b,Uo appropriated $6,000 lor apparatus for the agricultural 
lecture-room, $3,000 for propagating houses, and $500 for nnderdralning ; but before 
this money was spent, the treasury was empty, and the appropriations were suspended^ 
and the money has never been available for these purposes. 

(Question by the society.) I would like to ask a (|uestion : What is the reason the 
income fi'om the land is so small, whereas from other States it is mneh larger in pro- 
portion? 

Prof. Swallow : The State of New York had about 990,000 acres. The law allowed 
the State of New York to select that land anywhere in the United States, because she 
did not have unentered public lands within her own bounds. So with Pennsylvania 
and other States. The law allowed those States to go anywhere to select their lands. 
Cornell selected those magnificent pine lands in the northwest. But what in regard to 
Missouri? The law compelled all the States having public lands to select them with}Q 
their own limits. We were compelled to take the lands the Government had tried to 
sell at 12} cents an acre. What theq have we to work with in the Agricultural Col- 
lege ? A professor of agriculture and a professor of chemistry, with a chemical labora- 
tory as good as any on the continent. Every thii^ in that depanment is well filled up. 
It has been said that no instruction pertaining to agriculture has been given therein, 
but there are several students who have received this instruction there. I know what has 
been done in the Agricultural College ; and I know instruction has l)een given In agricul- 
tural chemistry to all who have desired it and been qualified for it. * Prof. Schwitzer is 
tbere fbr the purpose of giving this instruction. A man's testimony id valuable in propor- 
tion to his means of information. Agricultural education has l)een the study of my 
life. I taught agricultural chemistry in a laboratory on the the banks of the Penob- 
scot, in 1848, under a grant given by the State of Maine ; and there are farmers in the 
Mississippi Valley who were educated in that laboratory, and they are among the best, 
too. I have steadily and persistently, followed this subject up, sir, fi'om the beginning 
in our own State. I wrote the first memorial that went to Congress from Missouri for 
this grant of 1862. They thought we were out here in the woods and didn't know 
anything about agricultural education ; yet the State of Missouri was the first to move 
in this matter. It was my fortune to write the address that lead to the organization of 
the agricultural and mechanical associations and fetirs of Missouri ; to write two prize 
essays on agricultural education; to write the bill that provided for the agricultural 
survey of the State, in 1855 ; to write the memorial that resulted in the establishment 
of the agricultural department in the University, in 1859 ; and to offer the resolution in 
the Board of Agriculture that led to our having a State entomologist ; it was my for- 
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tune, too, to be the first presiding officer of this horticultural society at Its tSrganiza- 
tion in Jefferson City ; to be the professor of agriculture in 1859 and again in 1870,. 
when the present Agricultural College was located in the State University, I have 
examined and collected soils in nearly every county in the State. 

I nlake these statements, Mr. Chairman— though repugnant to my feelings— that 
my audience may know what opportunities I have had to fit me for my work, and to 
testify on the subject you have assigned me for my remarks to-day. This duty becomes 
the more imperative, as some have undertaken to disparage the work Missouri has 
assigned me to do, and to bring our efforts at agricultural education into disrepute, by 
ignoring the facts and principles which underlie the whole subject of agricultural 
progress in our State and nation. 

The Department of Agriculture, established in the University in 1859, was abolished 
by the politicians, but some of them regretted the abolition when Congress made the 
grant of 1862, for the grant would have naturally gravitated to that department had it 
still been in existence, and the subsequent expensive contest over location might have 
been averted. It was good policy to establish the Department of Agriculture in the 
University in anticipation of the Congressional grant for which we had petitioned, but 
it was very bad policy for the University to abolish it 

Now let me make another remark in this connection, in speaking of history. I say 
to those opposed^to the Ibcatlon of this department at the University : it is settled there, 
and now let us make the best of it. Boone county has paid her money for the privilege 
of the location ($90,000), so that that question seems to be settled. Now let us make 
the most and best of it. 

When the College was first placed there, in 1870, 1 was engaged in another part of 
the country ; but I wanted to be in this Agricultural College for which I had labored 
80 earnestly, and I sought the place— the only place, save one, I ever sought. They 
gave it to me ; and what were the facilities promised ? *' Why, here- is a magnificent 
domain of 330,000 acres of land ; we have a fine farm in Boone county— here we will 
build a commodious scientific building, as convenient as any in America." It is a plain 
building, but once inside, you have every accommodation for a scientific school. Now, 
what else have we ? This fine farm given by Boone county ; about $40,000 given by 
the State. This Society indicated, by its published papers, that it should be fitted up 
in fine style. Papers read before this Society showed a prospect of having such appli- 
ances of agricultural education as the other States have, and several experts to manage 
the farms and gardens. The Curators, when the people of Missouri asked them ** what 
will you do with this College?" answered, *Ve will make it like the magnificent and 
princely institution of Hohenheim, which has a domain of many thousands of acres, 
and has spent several hundred thousands dollars In fitting it up for its work." An in- 
stitution that has its fine horses and all kinds of stock ; a tarm for sheep, a place for 
ducks and all sorts of fowls, and men skilled in each department to take charge of the 
youth who go there to learn agriculture. The Curators said : **• We will make it like 
that famed institution, so far as we have the means." Such were the prospects placed 
before us in 1870. .But the reality, that which we really have, is pltlfhlly small. In the 
Agricultural Department proper, that which distinguishes an agricultural from a scien- 
tific school, we have a few colored plates of fruit, some bones from the woods, a few 
eommon garden tools, and $375 per annum for the last three years. That is what we 
have to work with in giving the practical part of our instruction. Instead of several 
experts in the various departments of horticulture, or one even, our funds will pay 
only one negro man. 

I make this statement not to complain, but that you may know how much to expect 
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from US ; and let me say, remember that we use this amount for the boys and girls, 
too, as we have both boys and girls in the classes in horticulture. 

Now let me tell yo«i what the other colleges have. Pennsylvania has two farms, 
finely furnished with not less than $100,000 worth of stoclc, and implements and im- 
provements of all liinds ; and the Professor of Agriculture is allowed six thousand 
dollars a year and all he can make on the farm, for the expense of the practical i;^ork 
in educating the pupils. Massachusetts has had, for the last nine years, six thou- 
sand dollars a year for the out-door work. I saw, at the Massachusetts State Fair, 
eight different varieties of blooded stock from their college farm. They have there all 
kinds of stock, furnished them, and all the improvements of the age ; and yet, in addi- 
tion, the Professor of Agriculture hais f 6,000 a year for farm operations. What have 
we? Nothing but $375 a year, an old hot-bed and a few implements. Yet you make 
comparisons ; you say *» you are not doing what they are in Illinois, what they are 
doing in Massachusetts and Iowa and in other States. You ought to make more expe- 
riments, etc." We ought not to be expected to do as much, yet we have done more in 
proportion to what we have had to do with, than they have. What did the President 
of the Iowa College state in the presence of our President the other day? He said : 
'^ I have had advertised for two years a practical course in agriculture, and have not a 
6li)gle student ;" and yet the Iowa College has a splendid outfit and an annual income 
of $50,000. In our College we do not count a student an agricultural student unless 
he comes to study It practically every day. I am not willing to reckon those who 
study chemistry and other sciences only, as agricultural students, as other colleges do. 
Students of law and medicine, as well as of agriculture, are in the class In chemistry ; 
4)ut when we speak of agricultural students, we mean those who take the practical 
working course. They must study the work and do the work, as well as study the 
sciences relating to it, or they are not reckoned as agricultural students, and will not 
get the certificate or diploma of our Agricultural College. 

I was brought up on a farm. I love farm work, and the boys love to work with me. 
I never took a boy out to work with me a half dozen times who did not become Inter- 
ested In the work and desirous of pursuing that part of the course. Sometimes a stu- 
dent will say, '* I don't want to plant corn. I already know how to plant corn.'* I 
will say, "Very well; go out and see us plant corn, and If you do It' as well as we do 
you can be excused trom the subject and attend to something else which you need, 
until the class takes up a subject in which >ou do need instruction." But, sh*, 
I have never had one say that he knew all about It after going to work with us a 
few times. He would say that he could not do his work as well as be thought, and he 
would wish to go again. The same Is true of grafting. When we commenced graft- 
ing one young gentleman said : **■ I was brought up to graft ; I want no Instruction in 
grafting." I said, »* very well, we will excuse you till we get done with grafting ; we 
do not make this manual labor compulsory, except as a means of Instruction, and when 
you know how to do a thing well yon will not be required to do It ; you can study 
something else while the class Is at this." Well, sir, he went with me, and then he 
said he had a great deal to learn about grafting, and continued In the class. We do not 
insist on manual labor, as such. If you require the students to work every day, even 
two hours, without regard to their need of It as a means of Instruction, you will fidl. I 
tell you that you cannot run an agricultural college on that system. Our boys will not 
work without a reason for it; but they will go with their professor, as pupils, and work 
willingly, and if any of the students in the other departments say anything against such 
labor and working students, they wlU find it too hot for comfort. 

As proftjssor of agriculture, I stand the peer of any man in the University Fao- 
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ulty, and all regard our agricultural students as the compeers of the other students. 
There need be no fear that the agricultural bojs will not stand as high as any other 
boys at the University. None will stand higher as long &s we manage in the present 
manlier. 

I have given these general statements, that you may know what we have to work 
with, and how we manage the classes. 

Now, sir, my subject is horticulture in the University. I will tell you what we are 
trying to do in this department. We hire a negro man, who is a good workman, 
handles the hoe well, but he needs somebody to i^irect him— and that is the only help 
we have. The rest is done by the teachers and the students. We have three depart- 
ments of instruction, and I wish to make it very plain to you what these departments 
are: 

First, there is the department of science. There are are a great many sciences at 
the basis of horticulture. 

Second, we have the department of technical instruction, in which we teach the 
uses of science in horticulture. 

Third, we have the department of practical horticulture, in which we teach the 
modes of applying the sciences taught in the work of the garden and orchard. 

The first two are taught in the lecture-room, and the last in the work of the garden 
and nursery. To illustrate this, we will take the science of botany. We teach botany^ 
as a science for all the students of the University. Medical students, agricultural' 
students, classical and scientific students, all go together into the class to study botany 
as a science. Thus, in the department of science, the horticultural student learns the 
principles of science. Then the horticultural student is separated from other pupils, 
and passes into the technical department, where he is taught what use he can make, 
as a horticulturist, of the scientific principles he has learned. These students then go 
to the garden, and vineyard, and nursery, where they are trained to use these princi- 
ples in the work, in planting, hoeing, grafting, budding and pruning. 

In the scientific department, they learn that the roots of the apple tree take the 
food that makes the apple from ttte soil, and that the leaves digest the food and prepare 
it to be assimilated in the apple. They also learn that the root of any variety of apple 
will take up the food necessary to form all varieties of apples, that the roots of the 
Winesap will take up the food necessary to form not only the Winesap, but also the 
Ben Davis and other varieties of apples, and that the leaves of any variety will so digest 
the sap as to form that variety only— as the leaves of the Winesap will so digest the 
food as to form the Winesap only. This the science of botany teaches. 

In the technical department the pupil learns what use he can make of these scien- 
tific principles in raising fruits, vegetables and fiowers. If he desires an orchard of 
any particular variety, as Winesap, he must have trees producing the leaves of the 
Winesap. He cannot get these from the seed, for seeds will not produce the same kind 
of leaves as the tree from which the seed was obtained. The only way to get these 
leaves is to grow the trees from the buds of the tree producing the Winesap, by graft-^ 
in^, budding, or some other mode of propagation ; because the bud contains the leaves. 
Grafting is the best mode for apples. We raise seedlings for roots, and the young 
shoots of the Winesap tree for scions, which are grafted on the roots. Trees thus 
^rown will produce the Winesap, and no other variety. This is the technical 
instruction. 

The student then goes to the nursery, to learn how he carf use these principles In 
the actual work of raising apple trees. We must have roots to obtain the food from 
tiie soil, as stated above, so We plant apple seeds, which will produce young apple trees. 
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But no one can tell what kind of apples these trees will produce. But to raise the 
Winesap, we must have the leaves of the Winesap to digest the food. Leaf-huds form 
the leaves, and we must graft the cions from the Winesap tree on to the roots raised 
from seeds. This operation will i^ive us the apple-root to absorb the food from the 
soil, leaves of the Winesap to digest the food to produce the Winesap we desire. We 
then go through the o^ration of whip-grafting, until all can do the work skillftilly. 
Each labels his own grafts, and when the time comes, each pupil plants and tends bis 
own, and is ranked according to his success. This is the practical part of the edu- 
cation. 

Thus we have, first, the sciences taught in the various lecture rooms; second, the 
uses of the sciences, called technical instruction, which la taught in the lecture room 
and laboratory; and, third, the practical application in the work of the nursery and 
garden. In this manner we go through with the science and work of the horticulturist. 

We think the students thus taught will make better fruit-growers than those who 
have no science, and no reason for what they do, except that others do. In our work 
we raise many fruit trees and vines, and sell them when fit for market. We sell grape- 
vines every year—in some years several thousands. 

I will now explain some of the experiments we are making. You may think t 
Btrange we have not published these experiments. But we do not wish to publish thekn 
until we haVe arrived at reliable results. Experiments are often worse than useless, 
because they are published before reliable results are reached. To illustrate : Let us 
take an experiment we are making on pear blight Sixteen years ago we planted fifty 
pear trees in cultivated ground, and thirty of the same varieties in blue grass sod. An 
average of ten per cent, of those in the garden died of blight each year, while not a 
sign of blight appeared among the trees in the blue grass. This continued for fifteen 
years, and I began to think it time to publish the results as reliable. But during the 
present (the sixteenth) year, the blight made its appearance In the trees in the blue 
grass. Had we published this experiment as Airnlshing reliable results, even after 
fifteen years' trial, it would have induced many to set pear trees in blue grass sod as a 
perfect remedy for the blight ; whereas, the last, the sixteenth year, proved the remedy 
not a perfect antidote. We intend, therefore, to publish no experiment until we reach 
reliable results. 

Our farm is a good one for our experimental purposes. It has good soils and poor 
soils, virgin soil and worn out soil. This variety will enable our pupils to learn the 
management of each kind— how to recuperate the exhausted, enrich the poor, and pre- 
serve the productive powers of the rich. 

We have worn land, exhausted by about fifty years' cultivation, mostly in com. 
Six years ago we commenced our experiments to recuperate this exhausted soil by 
deep plowing. The subsoil is a clayey marl. This marl we think will increase the fer- 
tility of the soil, if gradually mixed with it. To do this, we use the common plow, 
and follow It with the subsoil plow, which leaves the subsoil in the fhrrow to t>e cov- 
ered by the next fUrrow of the common plow. Thus, without manure or dressing of 
any kind, we have raised good crops every season, good and bad, for six years. We 
shall next try subsoiling and clovering, which will doubtless be better for land so thor- 
oughly exhausted by cultivation as this was. 

We are not striving to raise the best possible crops, but the best crops that can be 
profitably produced In our State. An old farmer once told us how to make our Col- 
lege popular : <^ Haul all the manure from the town and make your soil rich, very 
rich, and raise the largest com In the State, and everyone will praise your farming.'^ 
But com at twenty cents will not pay for manure at one- dollar per load. Such farm- 
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iDg as woald pay best in Massachusetts would break any farmer ia Missouri in ten 
years. Farming must be varied according to the yarylng prices of land, crops and 
labor. 

The farmers of Missouri cannot afford to bay manure for their corn crops. We 
must learn to raise good crops by using our native fertilizers and green manures. Year 
before last we bad no rain to wet the soil half ad inch in depth, from June 15th to Oc- 
tober 16th, and yet we bad good corn on this exhausted clayey land by subsoiling. 

A member : I would lllce to inquire if it is a fact that a very small poriion of our 
State is underlaid by marl? 

No, sir; but a very large part of it is underlaid by inexhaustible beds of marl. If 
this bed of clay, as you call it, through which you cut your streets, were in Massachu- 
setts or England, you could sell it for marl at a dollar a load. This same bed of marl 
extends the whole length of the State, from the northwest to the southeast, on both 
banks of our great rivers, and many miles into the interior. The same bed, but of 
inferior quality, covers all the other portions of the north part of the State, and a con- 
siderable portion of South Missouri. 

This rich marl along the rivers makes the best soil on the continent It is produc- 
tive and durable. You may cultivate it as long as you live, your children and children's 
children after you, and not exhaust it, if you will only run the subsoil plow down into 
the underlying marl every few years, and sometimes plow in a crop of clover. 

I will tell you how my attention was called to this marl. In 1853 I landed at 
Westou, and started up that road by the old Pork House. I found where a man, in 
digging a well, had thrown out marl f^om a depth of seventy feet, and I found two 
stalks of com growing in that marl, fourteen and fifteen feet high, and each had two 
fine ears of com, with the ends all filled out It struck me that that was fine corn to 
grow on a soil from the bottom of a well. That com was growing there without culti- 
vation. I then analyzed the material, and found it a good marl. This extensive bed 
of marl is a source of wealth beyond anything on the continent Right here, not more 
than a hundred rods from where I stand, 1 saw, where the street was cut down, a poke 
root, which had penetrated to the depth of fifteen feet 

Now, sir, what does this experiment of deep plowing and gradually mixing the 
under marls with the soil show ? Though our under marls in Boone county are not so 
rich as yours here in the western counties, yet our experiment has run six years, 
through the severe drought of 1874, through the very wet season of 1876, through good 
seasons and bad seasons, and we have made good crops of corn every year on land 
exhausted by fifty years' culture, by simply breaking the underlying marls every 
second or third year, with the subsoil plow, and without . using any manure of any 
idnd. This experiment proves that we can keep up the fertility of our Missouri soil 
indefinitely by occasionally subsoiling the land, the expense of which will be paid 
many fold by the increase of the next rucoeeding crop. 

The discovery that we can thus utilize these marls to render our soils perpetually 
fertile, removes the fear of exhausted laiyls, and the necessity of buying costly fertili- 
zers, for which Virginia and other old States are paying hundreds of thousands of 
dollars every year. This mode of recuperating worn soils and keeping up the fertility 
of the rich ones, is so simple and cheap, every farmer can apply It to some portion of 
his land every year. Its value cannot be estimated, as its benefits are applicable to at 
least twenty million acres of our soil, and will continue to all future generations who 
may cultivate it. This bed of marl under our soil is a perpetual mine of plant food in 
our agricultural bank, fVom which the cultivator can perpetually draw, without fear of 
protest, as this experiment fully shows. It may be proper to emphasize this important 
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discovery and demonstration, by observing that this one fact is of more practical value 
to the farmers of Missouri, than would be the cost of making our Aji;ricultural College 
the equal of Hohenheim. The attention of the State is challenged to it with confidence^ 
and the credit is claimed for our Agricultural College. 

ANOTHER EXPERIMENT ON HEDGES. 

We have six different kinds of hedges growing—four of the Osage orange, one of 
the arbor vitse, and one of honey locust. One of the Osage orange is four years old. 
That I would like to show you. Some of the Curators lately visited it. One of them, 
CoL Colman, pronounced it the best hedge he had ever seen. I asked him if a rabbit 
could get through it. He thought not, and that a rat would find some difficulty. 

A member : Will you explain the mode of making ? 

We put out the Osage orange plants about six inches apart, in a straight row, 
and let them grow one year. At the end of the first year we cat them down close 
to the ground, and filled all vacant places with new plants. The next year we allowed 
the shoots to grow until the strongest readied the height of three and one-half feet, 
when they were clipped to check the growth. As others reached that height, they 
were clipped, so that by fall we had a good stand about three and « half feet high 
Early in the spring, before the bark would slip, we bent them down and wove them in 
as close as possible to the ground— a heavy man standing on each one till the suoced- 
ing shoot bound it in its place. The succeeding season they were cut back as before 
to about the same height— three and a half feet. In the following spring they were 
woven down again, making a close web, five or six inches hlj^h. The next year, when 
about fifteen Inches high, they were cut back to some eight or ten Inches, and In the 
fall they were cut back to sixteen or eighteen Inches. This last summer we pruned it 
to the proper shape, at the height of three or four feet It Is very even and beautlfUl, 
and will turn stock. 

It is much dwarfed by the weaving and pruning, which will much lessen the labor 
of future pruning. It seems to be a perfect success. 

Another Osage hedge was planted in two rows, about five inches apart each way. 
This we cut back In the usual way. It is three years old and looks well. 

Another was planted as the last, and woven down as the first. This looks better. 
It is three years old. On these we report progress only. 

We have a honey locust hedge, planted last spring, in two rows, four inches apart,, 
and the plants only two inches apart In the rows. This Is opposiC^ the fair grounds, 
where the fences are much troubled by mules, horses, boys and men. From an ex- 
periment made on a small scale, a few years since, it is believed this will make a hedge 
in three jears that will cope successfully with both mules and boys. But we simply 
report progress. So much In regard to what we are d(»ing with hedges. 

We are experimenting with grapes, also. We planted fifty varieties, recommended 
and furnished by Mr. Husmann. Many of them have died, since we protect none— a& 
we wish to grow only those which are hardy In our locality. The subsoil is a clayey 
marl, and the late severe winter and drouth killed some and Injured others, a^ was the 
ease in many places. 

A committee of the State Board of Agriculture thought they were ruined by 
pruning. But they were simply mistaken about the causes of the injury. 

We also have an experiment In pear culture, as above stated, in reference totheso- 
ealled blight. We planted fifty trees of about ten varieties in the garden (cultivated), 
and thirty of the same varieties in an adjoining patch of blue grass. For fifteen years, 
about ten per cent, of those In the garden died of blight each year ; and not a sign of 
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blight appeared in the trees in the blue grass. We began to think that pear trees in 
blae grass would escape the blight ; but the last, the sixteenth year, this fell destroyer 
of pear trees appeared in two of those trees. We report progress in this experiment, 
as it shows that fifteen years is not long enough to reach perfect results, in some experi- 
ments at least. We have not rushed into print We do not wish to make a show of 
work and striking results, until we reach those perfectly reliable. 

We have also commenced an experiment on our native plums — tb so improve them 
that they will meet our wants — since they are nearly curculio proof, and since few, but 
fancy and large cultivators, will use the means to protect our foreign varieties. We 
believe our native plums can be so improved as to equal the foreign varieties. It will 
take many years to reach the best results. We already have some very fine varieties 
from the wild stock. 

We have also commenced experiments to improve the persimmon. Our trees are 
three years f^om the seed. 

The wild cherry is another fruit we are trying to improve. The fruit is but little 
i'iteemed ; but the timber is so valuable that improvement in the fruit is very desira- 
ble. Of course we could reach no results in the three years these experiments have 
been in progress. 

We are also cultivating several species of forest trees : Silver maple, sugar maple, 
walnut, elm, mulberry, red-bud, etc. 

The silver maple we find very reliable on our stiff", clayey subsoils. Nature indi* 
^mtes this by the localities where she plants these trees— in alluvial or loose soils, where 
the roots can reach perpetual moisture. Our experiments also show it. Fifteen years 
ago, twenty-five of these silver maples were planted in our hickory lands, which have 
a stiff, clayey subsoiL They grew well, but every drouth and every cold winter killed 
some of them ; and the last of them are now dead. In our climate they will succeed 
in soils only which are stirred very deep, underdrained, or where their roots are pro- 
tected by mulch, or some other means, from excessive drouths and frosts. They 
will do well in towns, where their roots are protected by sidewalks, pavements and 
houses. 

But the sugar maple will do well in all our soils, save those of the black-jack and 
pine lands. After two or three years, the sugar maple will grow nearly as fast as the 
silver maple ; it is a handsome tree, produces better timber and lives longer. Some 
sugar trees produce a much more brilliant autumn foliage than others. There are two 
trees in the Campus noted for their brilliant autumn foliage. We are beginning to 
propagate these beautiful varieties by grafcing and budding. We expect to propagate 
these very brilliant varieties with as much certainty as we do favorite varieties of 
apples. 

We attempted some experiments in wine-making; but we have not been able to 
carry them out so perfectly as we wished for want of a suitable cellar. Still, the wine 
made one year, was the very best I have tasted. In other years it was fair. But, in 
1874, the severe drouth prevented the ripening of the grapes ; and, some say, the wine 
made good vinegar. If so, we ought to be well satisfied ; for the must contained very 
little saccharine matter. 

Id 1870, we attempted to immitate the sweet wine of Hungary. The grapes were 
allowed to remain on the vines until they began to shrivel. They were then exposed 
for several days to warm, dry air. The must was very sweet and thick, and the wine 
sweet, strong and rich In aroma. It was very popular, and we sold It tor $5 per gal- 
ion, and could have sold large quantities at that price. 

AR— 13 
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The grapes yielded about half the usual quantity of must, but it could be sold for 
more than double the price to those who prefer sweet wine. Why not make it then? 
Some say sweet wines are not so good. So some say that Ben Davis is not so good an 
apple, yet we grow it because it sells well. 

A fraud, practiced on the public some years since, by corn advertised to produce 
five and six ears on a stalk, led to another experiment. It re^ly produced but two or 
three ears per stalk. But I concluded the ears could bo increased in number by proper 
culture, and commenced the experiment two years ago. I have succeeded in producing 
four and five ears. The corn is small, about the size of the Canadian fli^t. The size, 
however, can be easily increased, when the number of ears desired is fully established. 
We believe we shall reach valuable results in this series of experiments. It will fequu^ 
several years. 

We have made some experiments with the navy bean, and some with various root 
crops and garden vegetables. Omitting further details, it may be proper to state we 
have cultivated about six acres for the purposes of instruction and experiment, and 
the remainder of the farm is turned over to be cultivated as other farms until we hav^ 
more means to stock it and fit it up for instructional purposes. I have no care of that^ 
and do not know what it has made. 

Now, Mr. President, if you will come and see what we are doing— examine our 
vineyard, orchard, nursery and garden, and our one negro laborer^I think you will 
say we are doing about as much as any man,Iwho understands the business, can expect. 
And all this has been done and made matters.of instruction to the students, at an 
annual expense, $375 per annum, for the last three years. 

If the State wants more work, more experiments, fine stock, good stables, and a 
model farm, she must furnish the means to procure them. They have ever been 
deemed hard masters who demanded brick without furnishing the straw to make them ; 
and they would have been deemed harder masters had they demanded brick without 
furnishing either straw or clay. So the State must be a hard master, very hard, to 
expect a model farm, gardens, orchards and vmeyards, unless she furnishes the labor 
ahd fixtures necessary to make them. You cannot expect the Professor of Agriculture 
to do the work of two men in the lecture room and the manual labor of the horticul- 
tural grounds besides. Nor can you expect him to keep the school full of puplU 
without the means of instruction. You know that we have no apparatus for the tech- 
nical instruction of the lecture room, and I have told you what we have for the prac- 
tical work of the farm and garden. Now, will you tell me, as reasonable and honor- 
able men, what kind of an agricultural college you ought to demand at our hands ? 

Although, we must admit, our Agricultural College is very far below what it 
ought to be, yet it is not half so moan, nor half so small, as some have tried to repre- 
sent It But, we have the foundations and a partial superstructure of a good school — 
wehave the farm, the scientific and literary departments In good condition. But to 
make a complete Agricultural College, we must have the technical department sup- 
plied with the means of Instruction, and the farm and garden fitted up for the practi- 
cal work ; for It Is the technical Instruction and the practical farm work which distin- 
guishes an agricultural from a scientific college. 

Come and see us at our work ; see our classes In the lecture room, and watch them 
at their work, and, if you find, on honest examination, we are not doing what we 
ought to do, with the means furnished to do it with, then fill our pla<^ with other and 
more competent men. You do not care about Swallow, nor about Laws, nor about 
anybody lii this connection. You want an Agricultural College. When you furnish, 
the means of making one, and then find a man there who Is not doing well his work^ 
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ask him to leave. No man worthy of the place will stay when he is not wanted. 
Some of us have, at least, in the language of our President, ** the grace of resignation." 

But whoever your president or professor may be, you must put the money there 
before you can have the college worthy of our great State, 

The whole income of our Agricultural College for the year ending September 30, 
1876, was just $2,280.25, whereas the Income of our best agricultural colleges varies from 
$40,000 to $50,000 per annum. 

Everybody knows a large income is necessary for such a school. European gov- 
ernments know it, and hence the liberal, nay, the princely endowments of their agri- 
cultural colleges. Our government knew it, and made the grant of 1862. Our State 
Legislatures knew it, and have increased the national endowment. But our own 
endowment yields the pitiful income of $2,280.25. With this we have made the battle, 
and educated, more or less perfectly, about two hundred students in practical agricul- 
ture, and many hundreds in science. We have done many times more practical work, 
for the money spent, than any other college in the country. And we challenge the 
comparison. * 

Allow me to say, in conclusion, as President Laws did not deliver his address, that 
he is in full sympathy with your desire to make a first-class agricultural college. 

He will use all the means in his possession to accomplish 80 desirable an object, and 
that he is in full sympathy with the great agricultural movement of the age. 

He says there never before was a time when the actual cultivators of the soil rose 
up and asserted their rights to manage the affairs of their country. 

He thinks it the grandest movement of the producing classes. It is as grand as it 
is unprecedented, to see those who feed and clothe the country rising up and asserting 
their rights, and thefr determination to do their full share in governing it. The idea of 
education, interwoven with the grange movement, is the grandest of all, and the best 
calculated to secure its success. You may rely upon him to carry out your plans ably 
and honestly. 

I thank you, Mr. President, ladies and gentlemen, for your kind attention to my 
desultory and prolonged remarks. 

PROCEEDINGS SUCCEEDING PROF. SWALLOW^S ADDRESS: 

Maj. Ragan : In regard to the soil, I would like to ask if there is much of this 
heavy clay in the State like that he subsoiled for corn? 

Prof Swallow : There is no soil on this river above Glasgow that is as clayey as 
ours. Ours is hickory land, and covers a wide area in the central counties. I wish to 
say, in this connection, that the Agricultural College is working at the classification of 
the soils in this State. The classification Is nearly finished, and, if any one has any 
iaclination to look at this classification, he can readily do so. The soils are named, so 
that any intelligent farmer can speak confidently of his soil, and the analyses are so 
arranged he will know what his soil contains and its adaptations. 

A member : Haven't we clay here in Missouri ? 

Prof. Swallow : You have clay and marl. There is clay in the marl. Clay and 
carbonate of lime are the constituents of marl.^ These marls are very generally called 
clays in Missouri. But they are very fertile. This marl is Just as good here in Kansas 
City, where you dig down fifty or a hundred feet, as it is at the surface. 

Mr. Foster : When and how was that classification and analyses made ? 

Prof. Swallow : I had a chemist and an able assistant at work one whole year 
analyzing the soils of Missouri. We collected soils from every county. We collected 
at least a thousand specimens of soils, and they are now in the Agricultuxid College. 
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1 have not not now time to ^ive the details of this work, but the classification is based 
chiefly on the trees. It would take too lonjj: to give the details of the many thousand 
observations made to obtain the f&cts for the basis. But we have a method of analysis 
and classi^cation, other than that of the laboratory, and I will tell you what that is 
based upon. An old country -cannot have it, and we should not neglect it now while 
it is possible for us. It is based en what the soil naturally produces. Judging from 
what it has produced we can tell what it will produce. In Europe and the old States 
they cannot have this classification, for thehr original forests and grasses are gone. 
When I came here in 1850, we had virgin soil in all parts of the State. We had the 
native trees and native grasses growing in every county. I have notes made in over 
ten thousand localities, showing what trees and grasses grow On the various soils. I 
commenced these notes in 1850, and have continued them ever since—making lists of 
trees and other plants in many places, in nearly every county in the State. Upon these 
facts my classification is based. 

It has the merit of being easily understood, and of being based on the real produc- 
tive properties of the soils. 

Mr. Foster : I move that Prof. Swallow be requested to furnish a copy of this 
address to this Society for publication in its proceedings. 

The motion carried, and was so announced by the chair. 



Digitized by 



Google 



MISSOURI AT THE CENTENNIAL. 



BY C. W. MUBTFBLDT. 



[Oommuoicatioii read by the Secretary.] 

AmoDg the many who, by circumstances beyond their control, were compelled to 
remain at home, while thousands visited the great World's Fair at Philadelphia, in 
this centennial year of the nation, was your humble servant As a citizen of this great 
State, I have felt the deepest Interest in the exhibit made by Missouri. Those few per- 
sons who did exhibit, and those other few who gave liberally of time and money, 
deserve great credit. But what shall we say of our State authorities who. If they did 
not actually prevent a creditable display, did very little to advance or insure the same, 
by furnishing a liberal fund, to bo wisely expended, In order that a fine and full exhi- 
bition might be collected and made. If ever there was a penny-wise and pound-foolish 
policy. It certainly was the one acted upon by our last Legislature and Executive, in 
thus crippling our State exhibition at Philadelphia. 

Many of the citizens of Missouri, who visited the wonderful exhibition of the skill and 
Industries of all nations, were so ashamed and mortified by the insignificant efforts put 
forth by Missouri, that they would not even sign the visitor's register of their own 
State as citizens of this great commonwealth. 

Agriculture and Horticulture, although lauded by every orator and stump spealter 
as the foundation of all wealth, by their respective Board and State Society, have ever 
plead In vain for adequate means to carry on their respective organizations. Time and 
again has your servant, with others of like Intent, urged upon our law makers the 
necessity for a liberal annual appropriation, to be expended In the dissemination of 
useful knowledge pertaining to the art and science of agriculture and horticulture, 
and upon every proper occasion, to make a full exhibition of all the natural resources 
of oar State. With all our boasted fertility of soil and favorable scml-troplcal climate, 
I hesitate not to afl3rm that all the fine fruits upon the tables at our fieast, and on the 
fruit-stands at the corners of the streets, are the products of other States. Ohio, Indi- 
ana, Michigan and New York furnish the apples, and Callfifrnla the plums, the pears 
and the grapes. Having the soil and climate, we lack the knowledge and Its application 
to produce the fruits which we consume. 

Contrast the centennial building of Colorado, of Kansas, with that of Missouri ; 
the first, beautiful beyond conception, and decorated with consummate skill, and filled 
to overfiowlng wlih the finest of fruits— visited and admired by thousands of visitors 
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daily; the latter, an obscure building in an obscure place, scarcely visited at aU, and 
prominent in any one feature of its exhibit, aud with not a sign of horticulture within its 
sombre walls. I grieve and mourn that it should be so, but that does not alter the fact. 
How long will it be l>efore the average Legislator of Missouri will be able to com- 
prehend that he, in part, represents a broad, fertile and fruitfnl agricultural State ; 
that without favoritism or special acts or laws, there are interests connected with agri- 
culture and horticclture so broad and deep that they demand his most profound atten- 
tion and thought and his most liberal action. The very best talent in our State Legis- 
lature, and not, as sometimes is the practice, men of little experience or practical wis- 
dom, should be placed on the Committee on Agriculture. Such a committee would 
be able to originate measures for the best and general welfare of the farmers and fruit- 
growers, and to advocate such other measures as may be presented by farmers and hol- 
ticulturists not members of the Oeneral Assembly. In conclusion, allow me to say, 
that I am decidedly In favor of renewing before our next Legislature the claims of this 
Society. 

The communication was received and ordered published. 

The President then announced the standing committees for the ensuing year.* 

Prof. Swallow then offered the following resolution : 

Resolved^ That the Hon« S. P. Twiss be requested by this Society to use all honor- 
able means to obtain an annual appropriation from the State Legislature for the benefit 
of this Society. "^ 

The resolution was amended to include all the members of the Legislature from 
Jackson county. Resolution, as amended, carried. 

The following communication was read by the Secretary : 

St. Joseph, Mo., December 18, 1876. 
Wm. M. King, Esq., Secretary State Horticultural Society : 

Dear Sir : The year now drawing to a close has been a favorable one in most 
respects for those engaged in horticultural pursuits. The winter of 1875-6 was very 
mild, and but little Injury was done to trees, shrubs or vines. 

It Is true that much Injury was done, early In 1875, by the grasshoppers ; so much 
80, Indeed, that many were obliged to rely upon replanting in order to restore their 
devastated fields. This was especially true of the areas devoted to the cultivation of 
small fruits. As a necessary consequence, the crop of small fruits was much less than 
usual. 

Thus far, Btrawberry culture In this vicinity cannot be said to have been a success. 
As fine berries as could be desired have, however, been grown In private gardens. It 
Is to be hoped that some way will be devised whereby as good strawberries can be 
grown on an extended scale for this market as are produced by Individuals for their 
own use. While "Wllsbn's Albany" Is the variety generally used, the "Charles 
Downing" has proved a fine berry, as has also the "Kentucky"; the latter being 
desirable for the size of the berries and the lateness of its ripening. Both the straw- 
berry and blackberry crops were this year an almost total failure. The raspberry crop 
however, was better than anticipated, and proved sufficient to supply the home demand. 
Considerable has been done in the way of planting out small fruits this last spring, and 
we shall soon be able to supply this market with all that is needed in that direction. 



*See page 139 of this Report. 
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The early vegetables did extremely well, and were produced in such abundance as 
to rather overstock this market, and prices ruled low. 

The abundant yield of early potatoes, (mostly Early Rose) caused the price to 
decline so as to hardly pay the cost of production ; but the later planting^ yielded 
poorly, and prices again advanced to remunerative figures. 

The early varieties of apples were only in moderate supply, while fall and winter 
varieties did somewhat better. On the whole, it may be said that our crop of apples 
was a fair one. 

As is well known, the grape does remarkably well in this vicinity, and already 
large quantities are annually produced. All the leading varieties are cultivated, and 
the newer ones receive a fair trial at the hands of our vineyardists. A special report 
by the Vice President of this Society will be made upon grape culture at your annual 
meeting. 

Tlie peach crop was very light this year, while the pear crop was better than for 
several years past. The blight has been so severe for some time as to not only destroy 
most of the pear trees, but to discourage their planting out It may be that in this 
respect the grasshoppers did us a good turn, as the trees which were denuded of their 
leaves by them in 1875, did not this season show any signs of blight and bore some 
fruit. It would be somewhat presuming to draw such a conclusion from the limited 
premises. Farther observation will be needed before we can safely attribute the disap- 
pearance of such a formidable enemy of pear culture to such an exceptional cause. 

It would hardly be proper to close this report without some reference to the grow- 
ing interest taken in the cultivation of flowers, and the increased attention paid to 
home adornments. It is gratifying to every lover of horticultural pursuits to note the 
frresit increase in the sales of plants and flowers in this vicinity. What was once con- 
sidered as a useless expenditure for a transient pleasure, has now come to be regarded 
as a necessity; not something to be indulged in at Hare intervals, but an every day 
want to be gratified as other wants, in a reasonable way and to a reasonable extent* 
With increased means at command, and with educated tastes, it is but fair to expect 
that the coming year will witness a still greater attention paid to fioriculture, as well 
as to every department of horticulture. 

SAM'L N. COX, 
See, St, Jo, Hori, Soe, and Northtoesiem Fruit Orower^a Aaa^n, 

The communication was referred for publication. 

The committee on naming fruits on the table reported : 

Your committee, appointed to examine and name the fruits on the tables, beg leave 
to report that they find from Jasper County Horticultural Society : Fallawater, King, 
Tolman Sweet, Grime's Golden, En. Golden Russett, Liberty, Milam, Vandevere Pip- 
pin, Winteler's Seedling, Pryor's Red, Huntsman's Favorite, Rawle's Jennet, Morris' 
Sweet, W. W. Pearmain, Fullerton Favorite, Limbertwig, Clopton's Romanite, Wine- 
sap, Yellow Bellflower, Smith's Cider, Newtown Pippin, Missouri Pippin, Ingraham, 
Penn. Red Streak, Swarr, Wright's Jennet, McAfee, Gilpin, Ben. Davis, Willow Twig, 
Oravinetine, Lady Finger, Pannick, Rome Beauty, Red Winter Sweet, Sweet Roman- 
ite, Ortley, Royal Red, Westfield Seek-no-fhrther, and Dade County Seedling. 

By Jacob Madinger, St. Joseph : W. W. Pearmain, Pennlck Rambo, Fallawater, 
>Gloria Mundi, Winesap, Ben Davis, with several kinds unknown to the committee. 

By the Missouri Horticultural Society : Yellow Bellflower, Gilpin, Mickler's Lim- 
bertwig, Rawle's Jennett, King, Fulton, Peck's Pleasant, Huntsman's Favorite, Rox- 
bury Russett, Ben Davis, Winesap, Swarr, Winter, May, McAfee, Northern Spy, Jona- 
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than, Willow Twig, Smith's Cider, W. W. Pearmaln, Rome Beauty, Famous, Batch- 
elor's Blush, Romanstem, Ortley, R. L Greening, Common Pearmaln, Talman Sweety. 
Father Abraham, Sweet Romanlte, Newtown Pippin, Pryor's Red, "Westfield, Seek-no- 
further, Vandivere Pippin, Wagoner, Lady Apple and Swarr, with live unknown varie- 
ties. 

By M. H. Vail, of Independence, Mo.: Wlnesap, Rome Beauty, Rawle's Jennet^ 
Gilpin, Ortley, Smith's Cider, Ben Davis, W. W. Pearmaln, Willow Twig, Missouri 
Pippin and Huntsman's Favorite. 

And also by Z. Todd, of Harlem, Clay county, Missouri, thirty-one varieties cor- 
rectly named. 

G. F. ESPENLAUB, 
W, E. McBRIDE, 
S. W. SALISBURY, 
W. H. MILLER, 

Committee. 
The following resolutions were received and adopted : 

Your committee appointed to draft resolutions expressive of the feelings of the- 
meeting on the deaths of two of our distinguished members, to-wlt.: Judge Henry M. 
Yorles, late of St. Joseph, and O. H. P. Lear, of Hannibal— (Judge Vories, an active 
member and one of the former Presidents of this Society, and Mr. Lear, an old and 
fkithful worker in the cause of pomology,) present the following resolutions : 

Whbrbas, This Society has been informed of the death of Judge H. M. Vories, a 
member of the Missouri State Horticultural Society, and one of its former Presidents ; 
therefore, 

Itesolved, That in his death the Society has lost an enthusiastic and earnest worktr 
and the State a valuable citizen. His devotlon^'to the cause of horticulture, his insphr- 
ing words of counsel, and his zeal will long be remembered by his many friends and 
associates. 

Resolved^ That his friendly intercourse, his intes^rity and moral, upright character, 
all conspire to render him worthy of our respect and esteem. 

Whereas, Through the reading of the President's Address the death of our friend 
O. H. P. Lear was announced. Mr. Lear was an old member of the Missouri State 
Horticultural Society and one of its devoted meml>ers, a regular attendant at all its gen- 
eral meetings, and one whom this Society took delight In welcoming ai^d honoring at 
ail our meetings; 

Resolvedf That a copy of these resolutions be recorded on our minutes and also a 
copy to be sent their respective families. 

Z. S.RAGAN, 
PROF. FOSTER, 
H. T. KELSEY, 

Committee. 
The Committee on Final Resolutions then reported : 

Your Committee on Final Resolutions beg leave to make report as follows : 

Resolved, That the thanks of the Society be tendered to the members of the Mis- 
souri Valley Horticultural Society and to the citizens of Kansas City generally for the- 
kind hospitality extended to this body during its Eighteenth Annual Session. 

Resolved, That we tender out thanks to the county authorities of Jackson county 
for the use of the court room during our present session. 
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RMolved^ That the railroad companies are entitled to our thanks for giving us 
reduced rates of fare and transportation. 

Resolved^ That we tender our thanks to the proprietors of the Bamum Hotel for 
having extended favors to the members of the Society fh>m abroad. ' 

WM. E. SHEFFIELD, 
G. C. SWALLOW, 

Committee. 
The report was received and adopted. 
On motion, the meeting adjourned sine die. 

R. J. LEWIS, Secretary. 
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ORNAMENTAL TREE-PLANTING. 



BY GK0R6B HUSMANK, SEDALIA. 



You have assigned to me the task ot reading to you an essay on " ornamental tree- 
planting," and it is certainly with diffidence that I approach a subject which the pens 
of a Downing, a Sargeant and a Bryant have discussed so much more ably before me. 
But one reared in the woods, grown up among our forest trees, can certainly not help 
admiring them, and may be excused for talldng about them. Moreover, it is one of 
those subjects which should be kept before the people', and should l)e urged upon them 
at every opportunity, as so far, unfortunately, the American people, as a whole, have 
been more noted for destroying our beautiful native trees, where they had been planted 
by tlie hands of nature, than for cultivating or planting them. And here, before I 
enter upon the subject of planting, let me plead earnestly for the preservation of our 
beautiful native trees. Let those who now think they must fell and destroy every tree 
in their fields, pause and consider but a moment, how long it would take, if they un- 
dertook to plant trees around their houses, until the young sappling would attain the 
magnificent proportion, and yield the cool and grateful shade of the magnificent elm 
or sturdy walnut they have just lifted their pitiless ax to cut down. Wherever nature 
has distributed trees around your dwelling, be careful how you destroy them. The 
time will surely come when you will miss them, and when regret will be in vain. 

But there are many sections of this State, and of our common country, where 
nature has not planted trees ; our broad prairies, beautiful as they may be when glow- 
ing with their green verdure in spring, or their undulating waves of grass in summer 
and autumn, are yet monotonous without trees, both in summer and winter ; and it is 
especially on our prairie farmers that I would urge the necessity ;and value of tree- 
planting, both for ornament and profit. What a contrast between the bleak and naked 
house, exposed to the full rays of the scorching sun in summer and the icy blast in 
winter, to the snug cottage in the midst of its tasteful lawn, embowered in trees, 
among which the mocking bird and thrush sing their glad carols, and encircled by a 
belt of sturdy evergreens, which keep oflF the chilly blast of winter. Which of these 
two is the home in the true sense of the word ? Ye who coniplain so bitterly some- 
times of your sons and daughters leaving you to seek the pleasures and attractions of 
city life, have you ever reflected that you must make your home attractive to your 
children to keep them there and make them contented ? There is an innate love for the 
beautiful, a yearning for the attractive and comfortable implanted In even the roughest 
human breast, and if the fathers and mothers of our country are truly wise they will 
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foster and cultivate this feeling in their children. The mind of the child is so easily 
influenced, his young ideas so naturally led in a channel to make or mar the future 
man or woman* Take your boy out with you when you plant, let kim render the little 
help which most children so gladly give, and tell him *^ this tree shall belong to you, 
take good care of it, and you will see how quick it will grow, and what a beautiful thing 
it will be when you have become a man ;" give his sister another, or a row of them, and 
tell the little ones : *^ Look out that they are taken care of, they will soon shade your 
play-ground, and you will see how much more pleasant they will make our home," and 
my word for it, they will take care of them. 

Here, especially, we count on the assistance of the women of our country, on their 
ameliorating and civilizing influence. The battle with the stern realities of life may 
often have blunted the finer susceptibilities of man's nature, but love for the beautiful 
is innate in every true toomajiy and the mother is all-powerful in cultivating and foster- 
ing the taste In her children. She, even more than the father, desires to keep her 
children at home, and to make it attractive to them ; and here is her sphere more 
truly and more beneficial than at the ballot-box, where she can do more to elevate and 
purify the nation than in the turmoil of political life, which must be repellant to her 
better nature. But I trust all here agree with me that tr^es should be planted. The 
next thing to be considered is, first, how shall we plant? Second, what shall we plant? 

I. HOW SHALL WE PLANT? 

In answering this question, I say : Imitate nature as closely as you can. The true 
art of the landscape gardener is cLssisting nature. Look at a really fine natural land- 
scape, and you have perfection ; but to attain that perfection, nature must have room 
to develop. Compare, for instance, an elm which has had full space to develop with- 
out being crowded, its gigantic branches spreading in graceflil curves over fifty feet 
of unoccupied ground to a tree of the same species, crowded in among other trees, 
where it runs up, tall and spindling, and often crooked, and you will easily see the 
difference. Or compare the cedar of our bluffs, where they pprung up among other 
trees, with their spindling trunks and dead lower branches, to the same tree on some 
opening, its lower branches of evergreen resting on the ground, tapering into a perfect 
pyramid, and you will soon see which model you ought to imitate. Look at the out- 
lines of nature's planting. You will find that the graceful rounded curves, the gradual 
sloping of the undergrowth, are more pleasing to the eye than the straight lines and 
acute angles'of some would-be symmetrical planter. Straight lines are admissible only 
in a few instances : for instance, when the boundaries are to be defined by them, or 
where straight avenues cannot be avoided, which are to be shaded by trees. But only 
gracefully curved lines are Iruly beautiful. 

Scatter your trees along the walks and drives, so that each has room enough to 
fully develop itself, and for shading walks, use mostly round-topped tree?, with dense 
* foliage, as they produce the best shade, while at the curves and divisions of walks and 
drives, groups of evergreens, or shrubs and roses are most appropriate. In the midst 
of large grassy plats, single specimens of rare trees will be best in place, as there they 
can show their peculiar beauty of form and foliage to best advantage. Try to create a 
pleasing diversity, and avoid all strong and abrupt contrasts. Landscape gardening is 
an art, as much as painting or drawing, and the planter, to be truly successful in pro- 
ducing a pleasing effect, should be familiar with the habits and growth of every tree. 
He must be able to produce beforehand, In his mind, a picture of what these grounds 
will be when the trees have attained their full size. He must be able to adapt the trees 
he plants to the nature of the landscape, whether he wishes to produce the beautiful 
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lawD, serene in its rounded outlines, or the picturesque on tlie craggy bluffs of some 
river, or along a wild glen. 

But it would lead me too far, even if I could do Justice to the task, to enumerate 
all the instances to which good taste, together with a study of nature, will readily 
adapt itself. 

I will here name but a lew of the most desirable trees adapted to the different 
locations, and thus come to 

11. WHAT TO PLANT? 

DECIDUOUS TREES. 

For shade on walks and drives : Silver Maple; Sugar Maple, Box Elder or Ash- 
leaved Maple, Elm, American Linden, Osage Orange, Tulip Tree, Catalpa, Sycamore, 
all the varieties of Ash, Hickory and Black Walnut 

For water-courses*, or over wells and fountains: All the varieties of willow, 
especially the common Weeping Willow, Blm, European Alder. For single sp^imens 
on lawns, there are none more beautiful if trimmed in pyramidal shape, branching from 
the ground, than the Black or I^d Birch, Deciduous Cypress and European Larch, 
while the Chinese Koolructeria, Red Bud or Judas Tree, Dogwood, Mulberry, Silver 
Bell, White and Purple Fringe, and the Ginko or ^laiden Hair tree, are mostly trees of 
smaller size, well suited for single specimens. The different weeping trees may also 
be introduced to advantage as single specimens. Among these I will name as 
especially desirable the Galena Weeping Elm, European Weeping Ash, Kilmarnock 
and New American Weeping Willow, Weeping Poplar and cut-leafed Wet- ping Birch. 

Among the trees I would not advise to plant, are the Lombardy Poplar, Abile or 
Silver Poplar, Ailanthus and Black Locust. All of them sucker badly, and are but 
inferior trees at best 

EVXRORSEN TREES. 

The most useful for our climate are the Scotch Pine, White Pine, Austrian Pine,. 
Red Cedar, and fnr northern, somewhat shaded situations, the Norway Spruce, 
White Spruce, Hemlock and Balsam Fir. ^ 

For smaller evergreens, there is none more valuable than the truly beautiful dwarf , 
the Mountain Pine, keeping its bright green color all winter, and so hardy that it 
will grow anywhere. The new dwarf Arbor Vitaes, Hovey's Golden, Compacta,. 
Globosa and the Round Top American, are all beautiful, and although they brown 
slightly in whiter, the first shower in spring brings back their lively green color. The 
American Arbor Vitae, and especially the Siberian, are among the most hardy ; but 
they should be often clipped to make them dense and compact. 

The deciduous trees, which I have found best adapted to our dry and arid prairies, 
are the Catalpa, Deciduous Cypress, Ash, Elm, Silver Maple, Box Elder, American 
Linden, Osage Orange, Sycamore, Tulip Tree, Eoobructeria and Bed Bud. Of ever- 
greens : all the Pines and the Red Cedar are the most successful. 
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CULTIVATION 



OF THE 



STRAWBERRY FOR MARKET. 



BY SAMUKL MILLVR, BLUFFTOX, MO. 



Mr, President arid Brethren of the Missouri State Horticultural Society : 

Being almost certain tliat my presence at your next meeting will be impossible, I 
will try to do my part by correspondence. Brevity may be In order, therefore this 
shall be made as short as possible. 

In the first place, let the ground be cultivated deep and made very rich. Get good 
strong plants and set them out as early in the spring as the ground will admit. For 
regular field culture we would recommend planting one foot apart in the row, and the 
rows three feet apart. Cultivate thoroughly the first season, keeping off all the run- 
ners, and in the fall, as soon as the ground freezes, cover the whole with straw, weeds 
or any other kind of litter. Let the covering be thickest between the rows and be but 
thinly spread on the plants. The following spring, part the covering at the crown of 
the plants, and wait until the fruit is ripe—and if these instructions be properly carried 
out, the grower will be astonished at the result, if he has never seen it tried before. Do 
no cultivating whatever until the fruit is gathered ; then the ground between each 
alternate row can be dug under, spading in the mulch, and runners allowed to take 
up this space, while the next be kept clear of weeds and ho runners allowed to take 
root Thus the third year you have matted beds of three feet width, with alleys the 
same. Wlien winter comes give these beds a slight covering, and the following season 
the crop will not be composed of as uniform large berries, but the product will be 
about as great as can possibly be gathered from the ground. This may be allowed to 
bear the following year and then plowed down as soon as the fruit is gathered, well 
manured and a late crop of sweet corn raised, to be in turn again planted the next 
spring. But there must be a rotation, and one-third of the ground that is to be occu- 
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pied with strawbeMes must be planted each year. This we deem about the most prac- 
tical plan— and it has been successfully carried out by several we know of besides 
ourself. Bear in mind that deep, rich soil, well cultivated the first season and mulched 
in the be^nning of winter, are the main points of success. 

One important thinjc is to get sound plants with some life in them, and not little, 
spindling things, that have been grown as thick on the ground as they could stand, 
^nd are, perhaps, ofi'ered at two dollars per thousand. We would not talce such as a gift. 

As to varieties : every one contemplating their cultivatft>n should ascertidn f^om 
some one who has experience how certain varieties do in certain soils, for they diflTer 
so mu(Sh in different localities that it is almost impossible to give proper advice. Our 
experience will be given, by which those having similar soils can judge. 

Downer's Prolific has never failed to give us satisfactory results for ten years, and 
is still about the most valuable quite early one. 

Duchess is claimed to be still earlier, larger, productive, and of excellent quality. 
We will test it next season. 

Nicanor is a most excellent, productive variety, and, if grown in hills on rich soil, 
of fair size ; but in the matted bed it is too small. 

Wilson's Albany is still perhaps more extensively planted than all others, because 
it will stand more neglect and still bear fruit ; but no one will vary more than this — 
for when well grown and fully ripe it is a good berry, and if too much neglected will 
be small, hard and worthless. It is in our grounds in all its original glory, for we treat 
it as an old veteran would a favorite war horse (for the good it had done)~but not 
because we deem it profitable. 

Cliarles Downing, Kentucky, Green Prolific, Seth Boyden, etc., we used to think 
would do very well, but when compared with some of the new ones last season, they 
fell so far short that we will only retain them to accommodate others and for old 
acquaintance sake. 

Col. Cheney has thus far not proved satisfactory with me. 

Wilder is a splendid berry, but not profitable enough. 

Black Defiance is very promising, but like the boy's chicken, is always sitting down 
—too squatty. Quality, No. 1. 

Cumberland Triumph has now been tried sufficient to convince us of its value, and 
will be our main crop, unless Capt Jack plants are on hand. As we have come to the 
conclusion that they are both best, the intention is to plant these two for the main 
crop, and the others on a smaller scale. The Triumph is large, handsome and pro- 
ductive. Capt Jack, evidently a seedling of the Albany, is Jast like it, only *^much 
more so," as some one says. It is larger, handsomer, better, will carry better, and is 
in point of vigor and productiveness, imsurpassed by any strawberry we ever grew 
or saw. 

Monarch of the West is splendid on sandy soil ; has not fruited yet on the prairie. 

Star of the West is very large, handsome and excellent, but not quite productive 
enough. 

While upon this subject, I may as well tell the Society that Just seventy varieties 
are in specimen beds on my grounds near Sedalia, where, if we live, we will be happy 
to show them to any of the members, or others who may be pleased to call on us. 

Although the essay only mentions the cultivation of this berry, it may not be 
amiss to advise that the picking be done when the fruit Is dry, the small berries kept 
separate, gathered and sent out in neat, clean boxes. Last season we sold our Triumph 
of Cumberland and Capt. Jack, including the Sprlngdale, at 25 cents per quart, whole- 
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sale, .by the crate, while the common varieties were selling at 15 to 20 cents per quart,, 
retail. 

In conclusion, I will only state that any man who has land of his own, and does notf 
gj-ow strawberries enfiugh for himself and family, denies himself and them a great 
luxury, and fails in doing his duty. It is one of the most beautiful of fruits. It is oae 
of the handsomest. It is about as sure a crop, if half taken care of, as any in the world. 
It will, if plenty are eaten; save doctor's bills, lessen the butcher's bills, and produce 
cheerfulness in many a family where murmuring and complaint are common. Why, 
to come in to dinner and hear little ones laughing and dancing around, exclaiming^ 
'^ we have got strawberries for dinner/' is enough glory for us, if we could not have 
one berry ourself. 

Some will no doubt say this is a very simple a£Eair, and they have often read some- 
thing like it; but the question is, did they ever try it? We have, and can therefore- 
reoommend it. 

But this may be getting dull to the hearers, and I will close, with much regret that 
I cannot be with you. 
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WHAT FRUITS AND WHICH VARIETIES 



ARE BEST FOR SOUTHWEST MISSOURI ? 



BT D« 8. HOLMAN, 8PRINGFIBLD, MISSOUBI. 



If for the family, fraits are to be grown to aocommodate a commendable fondness 
tor all of the fraits and articles manufactured from tbem, a lonff liai^ suited to this 
locality, might be given ; but, if for profit— ^*^ to make money"— the list must be 9horL 
Inadequacy of home market and expensive transportation in this locality, prevent 
much for the present which grow beautifully and must pay handsomely when facilities 
inci^ase. This is mainly so of small fruits. 

For profit, we must say the apple is '*' best for Southwest Missouri," and the larger 
profit is in a few of the best winter varieties, of good appearance and good qualities, 
particularly good keepers, that can wait for better price than is offered at picldng time, 
if necessary, and bear shipping a long distaa^e, either in autumn or spring, to find a 
good market. Such are the 

Ben Davis, Bome Beauty, 

Winesap, Smith's Cider, 

Rawles' Janet, Huntsman's Favorite. 
Ingram. 

There is profit in the following late summer and autumn varieties, for drying: 

Maiden's Blush, Summer Queen, 

Lowell, Porter. 

Pear5— Have not been feilly tested, or made profitable in this part of the State yet, 
bat we will here name such as promise to be the " best to plant for profit :" 

Olapp's Favorite, Duchess D*Angouleme, 

Bartlett, Flemish Beauty, 

Lawrence. 
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Peaches^SeW best with us at the first and last of the season ; the profit is in a few 
extra early and very late good varieties with most showy intermediates: 

Aodsden, Early Crawford, 

% Yellow AUberge, Stump>the-World, 

Old Mixon Cling, Heath's Clhig. 

CAerri««— Early Bichmond is best. 

P/wm«— Chiclcasaw and Wild Ooose. 

Stratoberrie3-^W\lson''8 Albany. 

Blackberries— KittAtinny. 

Raepberriea—^Miammoth Cluster, Miami and Doolittle. 

As intimated above, the small fruits, and some others, cannot be extensively grown 
profitably in Southwest Missouri, or anywhere this fkr A*om large cities, unless by some 
expeditious process they should be canned or dried. We should say the latter, and 
perhaps, by the Alden process—thus so reducing bulk and weight as to overcome, 
measurably, the expense of transportation, and in this safe and keeping condition caa 
be sent to market when and where most wanted. 

Sprxnofdcld, Mo., December 18, 1876. 
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HOME ADORNMENT, INDOORS AND OUT. 



BY OPHBLIA M. HUGGDTS, OF WOODBURN, ILL« 



One of the most important of home duties, yet one which is often sadly neglected, 
is home adornment Svery man, woman and child is influenced to a greater or less 
degree by the influences with which they are surrounded. Happy that one for whom 
the atmosphere of home is one of purity, if the home to which they hasten be one 
adorned by taste and a loving remembrance of the likes and dislikes of each member 
of the home cu-cle. Our hpme is what we make it— not merely a place in which to eat, 
drink and sleep ; a place in which we stop no longer than can possibly be avoided— but 
the spot to which we will always return with Joy, and around which our tenderest 
memories should ever cling. That home in which there is no room for beauty, no 
time for the display of taste in the adorning of house or yard, is no true home. Beauti- 
tyvag our homes does not necessarily call for a lavish outlay of money, but for the 
judicious exercise of whatever amount of taste we may have. 

First of all indoors. Let each room be arranged, not alone with an eye to either 
comfort or beauty, but to lead to both combined. Let the furniture be such 
that it can be used daily, if need be. Do not have a room in the house too 
nice for use, into which the sunlight may not flnd its way save when visitors 
are announced. Believe me your visitors will enjoy your society a hunjred- 
fold more In a room which bears evidence of daily use. Did you never make a call, 
and, leaving, resolve never to enter that house again, though you knew full well there 
was no lack of cordiality on the part of host or hostess ? Every room in that house 
was stiff and formal. No books on the table, no pictures on the wall, no flowers at the 
window or in the yard, garden there is none, no adornments, indoors or out Every 
member of that household is looking only to the disposal of the labors of each day. 
There is no thought beyond the present moment No time for books, pictures or 
flowers ; no time for comfort or the enjoyment of life. 

^ We may, if we will, have our home a Joy, not only to ourselves, but to others. 
Neither is there need to plead poverty. As often the commonest facts of every-day 
life are told in lines of sweetest poetry, so we may make use of the coarsest materials 
for the beautifying and adornment of our homes. No matter though the room be 
small or dark, or illy arranged, a touch here or there, curtains graceftilly looped, pic- 
tures tastefhlly grouped, a flower daintily poised in this comer or that, and the poorest 
room may be made a flt scene for an artist's pencil. Should the room lack light, hang 
your brightest, highest colored picture in the darkest comer, and lo ! you will almost j 
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think there is a window there it so brightens it up. Do you lack pictures? Nonsenbe 
Go to the nearest picture dealer, and when he shows you the largest, most costly one 
in the room, don't be afraid to say you can't afford it, but take the price of the one and 
purchase a dozen smaller ones. Bright, cheery pictures let them be, of flower, bird or 
A*uit, something which will catch and hold eyery ray of light. But don't look there for 
frames. Go home, and with the exercise of a little Joint taste and ingenuity, make 
them for yourself. You will prize them far more if they are the work of your own 
hands. Let the frame-work be of the coarsest— the coarser the better, so it is Arm ; then 
glue, tack or sew on anything you may fancy for frames. Take cones, large or small, 
peach or plum pits, shells, seeds or burs of any description, fasten on in some pretty 
device, color and varnish and place around your pictures ; group them together on the 
wall and note the effect. 

A beautiful substitute may be found for pictures by tastefully arranging a few 
autumn leaves or ferns under glass. Or take a sheet of white paper, tracA on it what- 
ever design you may like, and fill in with green moss taken fh>m old trees, place under 
glass and in a rustic fh&me, and you have a most beautiful picture of your own 
devising. 

If you lack flowers wherewith to deck your shelf or window, go to the nearest 
woods, and with your own hands take up violets, ferns or other wild plants, and plant 
them in whatever you may have on hand. An old raisin box, covered with rustic 
work» or an old milk crock ^cracked for drainage — if tastefully painted, is very neaU 
A suspension basket is easily made of wire, and filled with moss and trailing vines, is 
indeed '*a thing of beauty," Or, take a small pan, cover it with a large cone, string- 
smaller ones to suspend it by, and with some bright, pretty flower within it, it will prove 
a wonder to all beholders. A small basket of ivy, suspended at the window, is an 
ornament unequalled by the most costly knick-nack. A few flowers Judiciously 
arranged throughout the room, will give an air of cheer that is very gratifying. In 
short, there ar^ ^ hundred ways in which a tasty person may decorate and adorn their 
rooms, even though their means be limited. 

The exercise of a little taste will often go fUrther towards making a house home- 
like than the most extravagant outlay of money. And speaking of money, use that 
which is saved fh>m the picture frames and flower pots, and try a few good books. 
They are sometiiing one can hardly manufacture for themselves, and certainly cannot 
do without. And never mind about the handsome binding. A half dozen books in 
plain covers will prove more satisfactory than one in " green or gold." 

But let not all our time be spent indoors ; there are duties without as well as within 
Though nature has given us an elal>orate background of green grass and noble trees, 
she leaves much to eur own J udgment as to the best plan for bringing out the foreground 
of our picture. While she fUmlshes ample material, ours must be the labor, and a 
delightful task it will prove, if our hearts are thoroughly interested in the work. The 
cultivation of flowers is an occupation which exerts an influence at once happy and 
reflning, inculcating a taste for all that is good and pure. Did the Creator make flow- 
ers for naught ? Were they intended to bud, bloom and wither unseen by those in and 
around whose paths they are scattered ? No, but for our enjoyment they are here, and 
in every heart there is instilled an innate love for them— a desire to care for and cultivate. 
There is nothing which will make our home more attractive than a well laid out and 
well cared for garden; nothing more in place than flowers, ornamental plants, trees 
and shrubbery around the house. But in planning and arranging the door-yard, let 
the two extremes be avoided, neither crowding Aor by too carefully observing all the 
rules of order— allowing the yard to look stiff and unnatural. To grow the beautifUl 
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hedges, the rows of shade trees, forming a wlnd-hreak to house and orchard, or the 
stately pines, which now adorn so many of our western homes, is a work of time— one 
which can scarcely be accomplished but by years of labor. But the ways of adorn- 
ment are many. While we wait for the trees of slow growth to attain that size ^hen 
they are ornaments enough in themselves, let us have miniature forests in their shade. 
Xet the lawn be dotted with evergreens and ornamental shrubs. Plant flowers where 
their fragrance will enter the house. Group them as you will, so they are not stiff* and 
formal. A small mound, with a vase or Jar in which may be planted some hardy vine 
iwill be an addition to the door-yard. A rockery is another ornament, easily obtained, 
lasting and a most beautifUl sight Plant there the flowers which require the least care 
and will sow themselves year after year. The petunia, portulacca and yellow 
myrtle, will be found to do remarkably well in such a place. A good idea is to plant 
also ^th bulbs, such as tulips, hyacinths, narcissus and crocus. They are up and 
blooming at the first breath of spring, and ready to vacate by the time the other flowers 
are up. Outdoors, as well ai in, there is ample scope for the exercise of taste ; and 
few, if any, will ever regret the time given to adorning their homes. 

But do you say, *• we cannof spare time for such work." My poor, tired friend, 

what were we made for ? Why were we placed in this beautiful world at all ? Jf our 

Creator had intended us only for labor, would he have sent us here where all around 

tis is beauty ? Would not this world have been one great barren work-room, and we 

but tools whereby the work should be accomplished? I do not believe that upon this 

earth there is one human being who has not at some time a yearning for the good, 

'true and beautiful. True, the time comes in the life of some, when that sense may be 

obliterated— nevertheless it has been. Was it there for naught? Might not care and 

nurture of that sense have germinated a pure and lovely soul, such as its Maker 

intended it should become ? The loveliest flower, 'if left alone and uncared for will at 

length succumb to the coarse flowers and rank weeds by its side, so must the finest 

nature at last become coarse if only associated with that which is coarse. So let us 

•cultivate daily and hourly this love for the beautiful. Kot only in ourselves, but in 

-those around us. Let oar surroundings be such that a love of all that is good, pure 

and beautiful will •be a part of our nature, and will grow and expand with our own 

jgrrowth. 
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PKEFAOE. 



To the President and Members of the Missouri State Board of Agrieultnre : 

Gsntlkmsn: — The following pages constitute my Kinth Annual Report on the 
Noxious, Beneficial and other Insects of the State of Missouri, laid before you in 
synopsis at your last annual meeting. 

During no year since I have been studying the habits of the insects of our State, 
have the farmers enjoyed such general immunity from insect ravages as during the 
past year, if we except the work of the Rocky Mountain Locust toward the end of the 
growing season. This immunity was largely due to the wet character of the summers of 
1875 and 1876 ; for it is a fact that I have frequently laid stress on, that the larger num- 
ber of the cultivator's worst insect enemies thrive and multiply most during dry 
seasons. While there was general immunity from Insect ravages throughout the 
State, it was all the greater and more noticeable in the western counties which, in 1875, 
had been so sorely afflicted. The native locusts were scarce, the Chinch Bug was 
scarcely heard of, and the general freedom from noxious species, there, which I had 
anticipated in my Eighth Report, was the subject of remark with all close observers. 

It is unnecessary to call particular attention to the subject matter of this Ninth 
Report, further than to state that a preponderance of space is devoted to that West- 
em scourge, the Rocky Mountain Locust, which again invaded, from the Northwest, 
most of the fertile country between the Mississippi and the Rocky Mountains, and laid 
eggs over a larger area than ever before. Beaching our western counties late in the 
season, the insects did comparatively little damage in Missouri, except to Fall wheat, 
which was mostly eaten down and killed. They left their eggs, however, and much 
injury may be anticipated this Spring, A repetition of the ravages of 1875 is probable, 
but not in the counties most ravaged that year, which will not materially suffer. 

The particular counties in which injury may be anticipated are detailed on p. 67 . 
In order that the Report may be distributed among the farmers in those counties in 
time to be of service to them, I have hastened its publication by omitting articles 
on the Hessian Fly, the Orape Phylloxera, and some other insects which I had more 
particularly studied the past year. 

In proportion as this Report, and the preceding one for 1875, are circulated in the 
western counties ; in that proportion will the labor bestowed upon them and the expe- 
rience contained in them prove profitable to the State. I sincerely hope, therefore, 
that the illiberal spirit manifest in the Twenty-ninth General Assembly, iu the attempt 
to abolish the State Board of Agriculture, and the refusal to make any appropriation 
therefor, will give place to more generous and enlightened action that will increase 
rather than diminish the means for usefulness of the only State organization created 
especially for promoting the farming interests of the State. 
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IV PREFACE. 

In this, a8 in the previous volumes, when the insects treated of are new, or the-, 
existing descriptions of them are imperfect, or in a foreign langaa^ire, or in worlcs oat 
of print or difficult of access, I have added a full description, which is, however, always 
printed in smaller type, so that it can be skipped by the non-interested reader. I have 
endeavored to give a popular name to each insect of economic importance, and this 
is invariably accompanied « wherever accuracy demands it, by the scientific name, and 
the latter is generally printed in italics und mostly in parenthesis, so that it may be 
slcipped by the practical man without interfering with the text. The Order and 
Family to which each insect belongs, are generally given under each heading. The 
dimensions are expressed in inches and the fractional parts of an inch. Where so small, 
however, as to render such measurement inaccurate, I have adopted the milimeter — 
one milimeter (1 mm.) not quite equaling twenty- five hundredths of an inch (0.25 inch.) 
The sign d*, wherever used, is an abbreviation of the word " male," the sign ? for 
** female," and the sign $ for neuter. 

Some of the figures are enlarged, but the natural size of each ot such is also giyett 
or indicated by a hair-line, except in the representation of enlarged structural details,, 
where they are connected with the life-sized insect to which they belong. 

The name of the author ot the species, and not of the genus, is given as authority ;. 
and in order to indicate whether or not the insect was originally described under the 
generic name which it bears, I have adopted the following plan : When the specific 
name is coupled with the generic name under which it was first published, the de- 
scriber's name is attached without a comma— thus indicating the authorship of the 
dual name : e. g. Phyeiia nebulo Walsh. But when a different generic name is em- 
ployed than that under which the insect was first described, the authorship is enclosed 
in parenthesis thus — Aerobasia nebulo (Walsh ;) except where the whole name is already 
in parenthesis, when a comma will be used for the same purpose : e. g. {Aerobasia- 
nebulo^ Walsh.) 

All the illustrations, unless otlierwise stated, are drawn by mypelf from nature 

Respectfully submitted, 

CHARLES V. RILEY, 

State Entomologist. 
St. Louis, Mo., March 14, 1877. 



Digitized by 



Google 



TABLE OF CONTENTS. 



Preface uir 

NOXIOUS INSECTS. 

OURRAMT AND GOOSEBERRY WORMS^ 1 

There are several Species having different Habits, 1— Three which may be destroyed by 
similar Methods, 1— Botanical Details as to the Currants and Gooseberries, 2. 

The Gooseberry Span-worm- 3. 

Its Natural History, S— Most destructive Gooseberry Insect in Missouri, S— Generic No- 
menclature, 3— Cliaracters of the Moth, 4~Description of the Egg, 4— Where the 
Eggs are Laid, 4— The Insect single-brooded, 5— How It spreads, 5~A native Spe- 
cies, 6— Its past History, 5— It prefers the Gooseberry to the Currant, 6— The Moth 
is closely imitated by one which greatly differs structurally, 6— Parasites, 6— Reme- 
dies, 7— Other Currant Span-worms, 7. 

The Imported Currant Worm 7 

Belongs to the * ' False-caterplUars, * * 7— The different specific Names it has received, 7— 
An imported Species, 8— Its Introduction and Spread, 8— Independently imported 
at several Eastern Points, &— Its Natural History, &— How the Eggs are laid, 10— 
Nature and Habits of the Worm, II— Characters of the Parent Plies, 12— Preventive 
Measures, 13— Remedies, 13— White Hellebore the best, 13— How best used, 14,15— 
The Worm is not poisonous, 16— Natural Enemies, 17— It i^imishes a forcible Exam- 
ple of Arrenotoky or the power of producing Male Offspring without Impregnation, 
18— Results of Parthenogenesis in different Insects, 18— It also ftimishes an interest- 
ing Instance of DefUnctionation of special Parts, 19— The Saw of the Female imper- 
fect, compared to others, 20— Evolutionary Bearings of this Fact, 21— Descriptive, 
21— Variation in the Antennsa and Wing Veins, 22, 

The Native Currant Worm- 23 

Wherein it differs Arom the Imported Species, 23— Its Habits,*24— Where the Eggs are 
laid, 25— How the Winter is passed, 25— Its Ocnrrence in Missouri, 26— Remedies, 
26— Descriptive, 26. 

The Strawberry "Worm 27 

Also a False-caterpiUor, 27— It has a wide Range, 27— How the ^ggs are deposited, 28— 
Characters and Habits of the Worm, 28— Remedies, 28— Descriptive, 28. 

Abbotts White Pine Worm - 29. 

Destructive Power of the Insects of Its Genus in Germany, 29— Evergreens which It pre- 
fers, 30— Habits and Characters of the Worm, 30— Characters of the perfect Flies, 
30, 31— Variation in the Antennse. 30— How the Eggs are laid, 31— Natural Enemies,. 
31— Remedies, 32— Descriptiye, 82. ^ i 

Digitized by VjOOQIC 



VI .TABLE OP CONTENTS. 



LbConte'8 Pine Worm- 82 

A more general Feeder than Abbot's Species, 32— The close Resemblance of the Worms, 
3S— How they differ, 32— DescriptiTe, 33— Other Species of the Genus, 34. 

The Colorado Potato-beetle- 84 

iQJurj in the West in 1876, 34— Spread of the Insect during the Year, 34, 35— Its great 
Abundance on the Atlantic Coast, 35— Rate at which It trayeled since 1859, 37— An 
ATerage of 88 M Qes a Year, 89— How it trayeled, 87— Principally In the Beetle 
State, and greatly assisted by Man, 87— Its Migrating Habit, 88— Area invaded by It 
nearly 1,600,C00 square Miles, 38— Causes which limit Its Spread, 38— Will It reach 
the Paolflc Slope?. 3^— How It affected the Price of Potatoes, 39— The Modification 
It has undergone, 40— A Mite Parasite added to Its Natural Enemies. 41— Its Intro- 
duction to Europe, 42— A liring Specimen found last Summer in the Bremen Dock 
Yards, 42— Could It live and multiply In Burope?,43— Action taken by Enropem Gov- 
ernments to prevent Its Introduction, 44— Consideration of the Kearney *' Potato 
Pest Poison, "45. 

The Army Worm. 47 

Further Notes and Experiments thereon, 47— Two Generations produced annually at St. 
Louis, and a probable third Generation, exceptionally, 48— Summary of Its Natural 
History, 49. 

The Wheat-head Army Worm 50 

A new Enemy to Wheat, 50— First Complaint of It in the East, 51— First Appearance in 
Kansas, 51— Habits and Natural History, 52— The Egg differs from that of the Army 
Worm, 63— Wherein the Worm is distinguished from Its destructive Congener, 54— 
Two Broods each Year, 54— Natural Enemies, 54— Remedies, 55— Descriptive, 55. 

The Rocky Mountain Locust-. 67 

It continues to interest the People of the West, 57— Previous Opinions Justified, 57— The 
Invasion of 1876, 59— Few in British America, 59— Condition of things in Montana, 
5&— In Wyoming, S9—ln Dakota, 59— In Minnesota, 60— In Colorado, 62— In Iowa, 
68— In Nebraska, 64— in Kansas, 65— In Missouri, 66— In Indian Territory, 76— In 
Texas, 76— In Arkansas, 76— Locusts and Alcali Soil, 61— Good done by Gov. PiUs- 
bury of Minnesota, 61— Flights in opposite Directions at the same Time,66— Counties 
in Missouri that were overrun, 67— Detailed Reports firom Counties in Missouri, 6K— 
Andrew Co., 68— Atchison Co., 68— Barry Co., 68— Barton Co., 69— Bates Co., 
60— Benton Co., 69— Buchanan Co., 60— Cass Co., 60— Cedar Co., 70— Caldwell 
Co., 70— Clay Co., 70— Dade Co., 70-DeKalb Co., 70— Gentry Co., 70— Greene 
Co.. 71— Harrison Co., 71— Henry Co., 71— Hickory Co., 71— Holt Co., 71— 
Jasper Co.. 72-^ack8on Co., 73— Johnson Co., 78— Lafayette Co., 73— Lawrence 
Co., 73— McDonald Co., 74— Newton Co., 74— Nodaway Co., 74— Pettis Co., 
74— PUtte Co. , 74— Polk Co. , 75— Ray Co. , 75— St. Clair Co. , 75— Vernon Co. , 75— 
Red-legged Locust troublesome in East Missouri, 68— Destination of the depart- 
ing Swarms of 1875, 77— They reached into British America, 7»— Source of the 
Swarms of 1876, 79— Eastern Line reached, 80— Rate at which the Insects Spread, 
80— Direction of Flight, 81— Influence of Wind in determining the Course of Locust 
Swarms, 81— Locust Flights East of the Mississippi, 81— Geographical Range of Spe- 
cies, 82— Causes which limit the Spread of the R. M. Locust, 83— Flights of Acridium 
Americanum, 84— Does the Female of the R. M. Locust lay more than one Egg-mass, 
85— How the E^gs are laid, 86— Philosophy of the Egg-mass, 87— How the Young 
Locust escapes from the Egg, 88— How It escapes from the Ground, 90 -Additional 
Natural Enemies, 01— Animals which destroy the Eggs, 01— The Anthomyia Egg- 
parasite, 92— The Conamon Flesh-fly, 95— Other undetermined Enemies of the 
Eggs, 96— Insects which destroy the active Locusts, 98— Experiments with the 
Eggs and Conclusions therefirom, 99— Experiments to test the Effects of alternately 
Freezing and Thawing, 99— Experiments to test the Influence of Molst|U'e upon^ 

Digitized by VjO(3QIC 



TABLE OP CONTEITTS. VII 



Rocky Mountain Locust— Continued. 

the Eggs, 104— Experiments to test the Effects of boxying at different Depths and 
of pressing the 8oU, 104— Experiments to test the Effects of Exposure to the free 
Air, 104— The Omaha Conference, 106— Remedies and Suggestions, 108— Destmction 
of the Young or unfledged Locusts, 108— Protection of Fruit Trees, 110— Legisla- 
tion, 111— Act passed by the Missouri Legislature, 111— Acts passed by the EJtnsas 
Legislature,!112— Act proTidiog for the Destruction of Locusts in Minnesota, 114— 
Area in which Eggs were laid, 116— Condition of Eggs, 117— Temperature of the 
Winter of 1876-7, 120— Prospects for 1877, 131. 

INNOXIOUS insects/ 

Thk Hbllgbamhits 125 

Its curious Egg-mass described,126—Be8embling Bird-dung at a distance, 126-^Wherelaid, 
12f7— The Egg-burster, 127— Characters and Habits of the newly tiatched Larra, ISfZ— 
Difficnlty in rearing It in stUl Water, 128— The Eggs that have been hitherto mistaken 
for those of Corydalus, 188— They are probably those of Belostoma grandis, 128. 

Thb Yucca Boreiu 129 

It is single-brooded, 129— Will thrive in the latitude of St. Louis, 129— The larva molts, 
quite often, 129. 



Digitized by 



Google 



Digitized by 



Google 



NOXIOUS INSECTS, 



CURRANT AND GOOSEBERRY WORMS.- 

The Ourrant and the Gooseberry, though not among the choicest 
of our fruits, yet possess, with their peculiarly subacid or their spicy 
flavor, qualities which make them invaluable for the manufacture of 
Jellies and conserves, and render them most grateful and healthful in 
the hot summer months. Their cultivation is somewhat neglected in 
ilissouri, and though more general farther north and east it has there 
fallen off within the past twelve or fifteen years, principally on account 
•of the increase of those insects which injuriously affect the plants. 

Those, therefore, who desire to successfully grow the Ourrant and 
-Qooseberry must familiarize themselves with, and learn how to effec- 
tually deal with the insect enemies which attack them. Ohief among 
these are several so-called ^^ worms " which prey upon the leaves, and 
by repeatedly defoliating the bushes, not only prevent the fruit from 
maturing, but eventually cause the death of the plant. In some sec- 
tions the injury has been so serious that the culture of these fruits has 
been abandoned. 

It is the common but misleading practice for writers in our horti- 
•cultural journals to refer to any of these insect enemies of the Ourrant 
and Gooseberry as the Ourrant Worm or the Gooseberry Worm, as 
though there was but a single species inj urious to these plants ; whereas, 
in reality, there are quite a number of species that affect them in 
stem, leaf and fruit As a rule each requires a different mode of treat- 
ment, according to its habit; but I shall here consider only the three 
principal leaf-feeders, which may all be destroyed by one and the 
same means. 

These three species formed the subject of an editorial article pub- 
lished some years ago in the American Entomologi9t (Vol. II, No. 1) 
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which is DOW eo scarce that it cannot be had in the market. The por- 
tion on the Gooseberry Span-worm was written by myself ; that on 
the Currant worms by my associate, B. D. Walsh, the facts in posses- 
sion of either being interchanged, as was our custom. While I am 
able to record some interesting observations made since that time, 
the article was to that extent exhaustive of the subject, that I shall 
quote liberally from it, rather than recast the facts in different lan- 
guage. 

Notwithstanding that the Currant and Gooseberry differ so much 
in general appearance — the former being a smooth stemmed shrub, 
bearing its flowers and fruit in a raceme, while the latter has, as a rule, 
thorny and prickly stems, and bears its berries singly — they are placed 
by botanists in the same genus (Bibes). Our common Garden Goose- 
berry {Riles grossularia) was imported from Europe, but we have four 
wild species commonly found in the Northern States ; and besides these 
four there is a Californian species, the Showy Gooseberry (/?. specio- 
sum) which is sometimes cultivated as an ornamental plant in our 
gardens, for the sake of its fine, deep-red, pendant flowers. On the 
contrary, our common Red Currant (R. ruhrum)^ of which the White 
is a mere variety, is indigenous in the more Northern States, from New 
Hampshire to Wisconsin, though also a native of Europe ; while oa 
the other hand, the Black Currant of our gardens (7?. nigrum) is a 
European plant, considered by botanists to be distinct from the Ameri- 
can wild Black Currant {R. Horidum). Besides these, we have three 
other currants peculiar to America, the Prostrate or Fetid Currant 
(R.prostratum) found in cold Northern woods, the Missouri or Golden 
Currant, (R. aureum) and the Red-flowered Currant {R. sanguineum} 
both of which are natives of the Far West, and are cultivated chiefly 
for ornament. 

These botanical details will not be uninteresting by way uf pre- 
face to what follows; for the three worms to be described, while they 
are found indiscriminately on the Red Currant and Gooseberry, are 
not found on the Black Currant* 

Our Wild Black Currant has a Lepidopterous borer peculiar to 
it; while the common Currant-borer of our gardens {^.iipuliformisy 
which belongs to the very same genus ; and the Common Currant 
Plant-louse (Aphis ribis) both confine their attacks to the Red Cur- 
rant, and do not affect the Black Currant oif the Gooseberry. These 
facts are not only very interesting as showing the slight discrimination 



*Mr. Saunders records (Can. Eitt. II. 147) haying found the In)i)orted Currant- worm in the act or 
feeding not only on the Kluck Cuirnnt, but also on the Plum; but the fact that oil lurve which he 
endeavored to rear on such leav* s tventually died, shows how exceptional and abnormal i^ their feed- 
ing on thoee plants, and ihai tbe> canuot, in the true sense of the word, be considered Black Currant ox^ 
Plum feeders. 
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which insects sometimes make between plants of the same genus ; but 
they are of much practical importance^ as a knowledge of the peculiar 
tastes and preferences which insects frequently manifest for different 
specieS; or even different varieties of plants, will be of much value in 
guiding us what to plant 



THE GOOSEBERRY SPAN-WORM— ^u/J^cAia* ribearia (Fitch.) 
[Ord. Lepidoptbra; Fam. Geombtrid^.] 

ITS NATURAL HISTORY. 

In the month of May, in the latitude of St. Louis, gooseberry- 
bushes, and more seldom currant bushes, are sometimes suddenly 
^^*s. 1] stripped of their leaves by a yel- 

lowy black-spotted worm which 
generally remains unnoticed dur- 
ing the early part of the month, 
when small and hidden by the 
foliage. It is the most common 
and destructive of the gooseberry 
leaf-eaters in Missouri, and, being 
a looper or span-worm, is at once 
distinguished, by its mode of pro- 
groasion, from the other worms to 
be mentioned. When full grown 
it measures about an inch, and is 
of a bright yellow color, with lat- 
eral white lines and numerous 
black spots and round dots, as 
goosebbbbySpan-wobm :— a,6, larvse ; c, pupa, shown in the accompauyiug fig- 
nres. The head is white, \^ith two large black eye like spots on the 
outer sides above, and two smaller ones beneath. The six true legs are 
black and the four prol egs yellow. It drops readily by a web and 
attains its growth from the end of May to the middle of June, when 
it descends to the ground and either burrows a little below the surface 
or hides under any rubbibh that may be lying there ; but in neither 
case does it form any cocoon. Shortly after this it changes to a chrys- 

*Tbi8 insect 'was originally deecribe'l by Fitch under the generic name Abraxas , with a question 
as to the coriectnoss of \hv generic re.er* nee. It htis also been very gentri*ally relerr^d to Ellopia^ bnt 
Dr. Packard in his lecent aamirril)lf 3/ono(7ra/7A of the Geometrid Mothty verv properly deiines the 
genus under the name Eufitchia, the insect in iiuestiou being the only species belonging to K^ ^ 
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alis (Fig. 1, c)y of the usual shape, and shining mahogany-brown in 
color. After remaining in this state about fourteen days, it bursts the 
chrysalis shell, and in June and the forepart of July appears as a 
moth (Fig. 2). This last is of a pale nankeen-yellow, the wings 
[*"««. 2.1 rather gauzy and shaded with faintly dusky or 

leaden -colored spots. These are arranged in no 
very distinct pattern, but form a more or less 
conspicuous band across the outer third of all 
the wings, and give a soiled appearance to the 
basal portions. The spots are always largest 

Female Moth of Qooseberrj ^ o 

Span-worm. and most intense in the middle portion of each 

wing. The under surface repeats the upper, and the legs, body and 
feelers are somewhat brighter, or orange. In the male the feelers are 
feathered or ciliated ; in the female they are simple. These moths 
may invariably be noticed hanging listlessly about the bushes two or 
three weeks after the worms have disappeared, and even where the 
latter have not been numerous enough to attract attention, the moths 
they have produced may generally be noticed in the month of June, 
moving with languid flight abojut the bushes, or darting somewhat 
more actively from place to place when disturbed. Like the rest of 
their family, they are nocturnal and, except when aroused, or in cloudy 
weather, usually remain quiet during the day. The females, soon 
after issuing from the ground, begin to lay their eggs, fastening them 
simply to the twigs and more permanent parts of the plant, and prin- 
cipally on the main stems near the ground and beneath the branches. 
The preference for the inner, more basal and protected portions of 
the plant, over the terminal or more exposed parts, I have found quite 
decided. From being laid singly and from possessing protective color- 
ing, these eggs are with difSculty noticed, and have never hitherto 
been described. I had on several occasions, in years gone by, obtained 
what were evidently, from comparison with those found in the ovaries, 
the eggs of this species, but not until last Kpring did I succeed in 
hatching therefrom the larvse, under conditions where they could be 
watched, or in getting the females to lay in confine- 
ment. The egg is irregularly ovoid, slightly com- 
pressed, 0.7 mm. long, J as wide, pale bluish-green 
in color, with irregular, sub-hexagonal reticulations, 
so as to give a rather deeply pitted appearance 
something like the surface of a thimble, there being 
15 or more longitudinal rows of these pits. It re- 
•^'•^^■^^"''-^^Si?'^^' minds one In fact of the pitted grain of the berry 
of Atropa belladonna. It is attached as often on one side as on end. 
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This insect is single-brooded, and the eggs are exposed to all the 
heat of summer, and the vicissitudes of winter, withaut losing their 
vitality. At length, when the proper time arrives, and the Gooseberry 
and Currant unfold their leaves so as to afford plenty of food, these 
eggs hatch, and in little more than three weeks the worms attain their 
full larval development. 

HOW IT SPREADS. 

Owing to the above peculiarity and to the fact that the eggs are 
attached to the permanent parts of the plant where they are with 
difficulty seen, the species is frequently carried in the egg state upon 
.transplanted bushes from one neighborhood to another; which ac- 
counts for its sudden appearance in parts where it was before unknown* 

A NATIVE SPECIES. 

This Gooseberry Span-worm is a native American insect, not to 
be found on the other side of the Atlantic. There is^ however, an 
allied species (Abraxas ffro8sulariata)y which in Europe infests Cur- 
rant and Gooseberry bushes in much the same manner as our species 
does here. The two insects were at one time supposed to be identical, 
but the European species is at once distinguished by its black, white 
and yellow markings in the larva and imago slates ; and by forming 
its chrysalis above ground. It used to be very common in a dearly- 
loved garden at Walton, England, where, in watching its metamor- 
phoses I first, as a child, became interested in insect life — tho bright 
colors and striking pattern of the species in all stages, and its external 
habit, making it a most convenient object for study. 

ITS PAST HISTORY. 

Our species undoubtedly fed originally on some one or all four of 
our indigenous gooseberries, but after the introduction of the European 
gooseberry it very soon manifested its preference for the latter, and, 
under the new conditions, multiplied so rapidly as soon to become a 
serious pest. The depredations of this insect in some of the Eastern 
States, particularly in New York and Pennsylvania, date back a great 
number of years. In the West it was first noticed by myself (Prairie 
Farmer^ July 16, 1876) in the neighborhood of Chicago, in 1862, where 
for a few years afterward it multiplied to an injurious extent. 

In Missouri, my attention was first called to it in May, 1868, by 
Mr. T. W. Guy, then living at Glenwood. His gooseberry bushes had 
been entirely denuded of their leaves by it. Mr. Huron Burt of Wil- 
liamsburg, on May 30, 1870, sent me specimens of the worms, with the 
statement that they had been defoliating his gooseberry bushes, and 
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that where the foliage was insuflScient they would finish op on the 
fruit. Quite frequently, since then, I have in my travels found the 
gooseberry bushes in the eastern counties of the State dofoliated by 
this pest; but it is seldom complained of in the western counties, and 
Mr. Walsh, in the course of twelve years collecting, met with but a soli- 
tary specimen of the moth, near Rock Island, Illinois, although the 
wild gooseberry was abundant in the woods in that locality. 

rr PREFERS THE GOOSEBERRY TO THE CURRANT. 

This insect shows a decided preference for the Gooseberry, always 
attacking that plant first when growing side by side with currant 
bushes. Hence, and because it is generally preferable to apply the . 
I>opular name of an injurious insect to the state in which it commits 
its depredations, I have given it the distinguishing term of '^ Goose- 
berry Span-worm," though Fitch originally called it the American 
Currant Moth. The term " Currant Geometer or Measuring Worm '^ 
has subsequently been used without any particular reason. 

THE MOTH IS CLOSELY IMITATED. 

There is another moth common in Missouri and in most parts of 
the country, which in flight and general appearance bears so close a 
resemblance to the parent of our Gooseberry Span-worm that the 
two at first sight are easily confounded, and furnish a remarkable 
illustration of the fact that insects difiering widely in structural details 
often have stamped upon them the same general appearance, where 
what naturalists understand as ^'mimicry" could apparently have 
had nothing to do in bringing about the resemblance. I refer to a 
little moth often seen fluttering about the Fragrant Sumach (iSAt^« 
aromatica) on which its larva perhaps feeds. It has precisely the 
same color and very much the same markings and differs from the 
Gooseberry moth only in details of venation, in the simple feelers in 
both sexes and in the somewhat smaller size, more rounded and more 
diaphanous wings. It has been referred to an entirely different 
Family {BomhycidoB)^ but evidently belongs to the Geometers. 

PARASITES. 

No parasite has been mentioned by previous writers as attacking 
the Gooseberry Span-worm, but I have reared an undescribed Tachina- 
fly from its pupa. 

REMEDIES. 

Many different applications have been used to kill this worm. A 
correspondent of the Country Gentleman (June 17, 1869) mentions 
having used skim milk with good success. The Gooseberry Span- 
worm of Europe, already referred to, is fought with a decoction of 
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Elder leaves boiled until the liquid becomes black. Into this is then 
mixed an equal quantity of tobacco water. Fox-glove leaves are also 
used for the same purpose. Sulphide of potassium in dilute solution 
(one part in 500) is also used in France, and even air-slacked lime is 
foand useful when the worms are young. The same remedies would 
doubtless apply to our species, but white hellebore, as I shall presently 
recommend it for the other worms, is most available and most effective, 
though less satisfactory than when applied to them. The habit which 
the worms have of letting themselves down by a web when disturbed, 
renders hand picking quite effectual if done when they are young. 
It will be most effectual where the bushes are well trimmed. By 
shaking these with a forked stick, and then passing the stick under 
the suspended worms, the latter may be drawn onto the ground and 
crushed. It is a good plan also to di£: around the bushes, after the 
worms have entered the ground to transform, so as to expose them or 
the chrysalides to birds. Where practicable, poultry may be used to 
good advantage in this destruction. 

Three other Span-worms * are mentioned by Packard and Saund- 
ers as infesting currant bushes; but none of them are spotted and 
marked as that under consideration, and none of them have ever been 
known to multiply to the same injurious degree. They, all occur in 
Missouri, and the moths are more often met with than the worms. 



THE IMPORTED CVRR^lNT WORM'-Jirematus ventricosus^ King. 

[Ord. Hymbnoptera ; Fam. Tenthbedinidje]. 

The two insects next to be treated of belong to a class of leaf- 
feeding worms not heretofore noticed in my Iteports, namely, the false 
caterpillars or slugs. With the exception of the wood- boring Horn- 
tails ( V'roceridcB)^ hnd a few of the Gall-flies {Cynipidm)^ they are 
the only insects of their order that injure vegetation to any 
considerable extent. The false-caterpillars are so named on 
account of their general resemblance to the ordinary caterpillars 

•Angerona crocataria (Fabr ), Amphydatit cognatoria Goen., and Endropia armaiaria (H— S.) . 

t As with 80 maor other insects, this species has received many names, and through the careless- 
ness of describers, ar.d the tendency to erect species on the most trivial diflferenct^s, it has become 
almost Impossible to unravel its nomenclature. Mr. Walsh has, however, endeavored to do so (Pract. 
Ent. I. 125) . The name which I emplov, and which has been very generally ticcepied, was given to it 
in 1819 by King ; but as, according to Seibolrl. Klug's name was what we call a mere museum name, 
and Scopoli had described the d* as early as 1763 (Entomologia carniolica, 28')) by the name of ribeiii, 
the sticklers who tdlow nothing but the srticktest law of priority, carried back to its utmost limit in 
point of time, will have a chance to fly in the face of modem authors who have employed King's 
name, by adopting ^copoii's, albeit hU ribesii was a description of but one sex and not of the species. 
Jn 18^23 the cf was described as qfflni$ and the 9 as trimaculatut by 8t. Fargeiu ; and it is under this 
last name that Dr. Fitch published an extended article on the species (Trans. N. Y.St. Agr. Soc. 
1867, pp. 909-982) --strangelv overlooking the sexual distinctions after they hid been clearly pointed out 
by Mr. Walsh. It has at clidereDt timed been christened ribit by two dU'erent auihors ; also ribetii 
gro9»mlarUt and gro»9ulariatU9, 
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of moths or butterflies. They are easily distingyished from the 
latter, however, by never having less than six, and often as many a» 
eight, pairs of prolegs ; whereas no tme caterpillar has ever more 
than five pairs. The prolegs also differ strnctnrally in lacking the rim 
of minnte hooks which characterizes those of true caterpillars. The 
perfect insects are termed Saw-flies, from the peculiar saw-like struc- 
ture of the ovipositor, which will be more particularly referred to- 
further on. 

The species under consideration is one of the most destructive- 
members of the family, and though not so widespread as the Goose- 
berry Span-worm, it is far more troublesome than any other currant 
insect in most of the Eastern States. I have neither met with it, nor 
been able to trace its occurence, with any degree of certainty, in 
Missouri ; but as there is good evidence that it occurs already in Illi- 
nois, and Mr. Jno. W. Byrket found it in 1870 around Indianapolis,. 
Ind., I have thought best to forewarn and forearm those of our citizens 
who are interested in berry culture, by laying before them a full 
account of it. 

ITS INTEODUCTION AND SPREAD. 

It first began to attract attention in this country around Roches-^ 
ter, N. Y., about the year 1857 — the first explicit reference to it being- 
found in the Rural New Yorker for July 24, 1858. It was generally 
supposed to have been imported along with some gooseberry bushe» 
from Europe, by the celebrated Rochester nurserymen, Messrs. Ell- 
wanger and Barry : but Mr. Barry informed me, while at his beautilul 
place in 1871, that it was first known to occur around Toronto, in 
Oanada, before it appeared around Rochester. 

^^In nine years time, besides colonizing in other directions, it had 
gradually spread to Washington county, N. Y., on the east side of the- 
Hudson River — a total distance of about 225 miles. Thus, as it appears,, 
it traveled at the average rate of some twenty-five miles a year, 
establishing a permanent colony wherever it went, and not passing 
through the country as a mere moveable column of invaders. In 1860 
or '61 it appeared at Erie, in the N. W. corner of Pennsylvania. In 
1864 Prof. Winchell found it at Ann Arbor, Michigan. In 1866 it was 
generally distributed over the N. E, counties of Pennsylvania. And,, 
judging from a conversation which we had in October, 1868, with Mark 
Oarley, of Champaign, in Central Illinois, this gentleman must have 
had it in great numbers upon his currant bushes in the summer or 
that year. At all events he described the worm which had infested 
his bushes as being green, with many black spots, and as not being a. 
looper. 
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^But besides the principal centre of distribution at Rochester, N 
Y., this Gnrrantworm seems to have been imported from Europe at 
one or two other points in the Eastern States, and; as at Rochester, to 
have spread therefrom as from a focus. Unless our memory greatly 
deceives us, Mr. Geo. Brackett, of Maine, described this same insect 
many years ago, as existing in that State, though he gave it a different 
specific name, and was not at all aware that it had been introduced 
from the other side of the Atlantic. We also heard of it in the summer 
of 1867, from Mr. A. H. Mills, of Vermont, as being very destructive in 
his neighborhood. Not improbably, it was independently imported at 
other points in the East. Wherever it is introduced it spreads with 
great rapidity, and as there are two broods every year, it soon multi- 
plies so as to strip all the currant and gooseberry bushes bare and 
utterly ruin the crop, besides eventually destroying the bushes, unless 
proper measures be taken to counteract it." 

According to Dr. Fitch, who, in the article already alluded to, ha& 
given a very full account of its spread over the Western States, it 
kept the bushes so destitute of leaves in most of the gardens at Water- 
town, N. Y., thatin three years they were nearly or quite dead. 

It now occurs in all the New England States, and according to* 
Mr. Wm. Saunders, throughout Canada from Halifax to Windsor. 

ITS NATURAL HISTORY. 

The perfect insects come out of the ground soon after the leaves* 
of the current and gooseberry bushes put forth in spring. The female 
lays her eggs along the principal veins on the underside of the leaf,. 
(Fig. 4, 1 ). These eggs, though but slightly attached, yet increase in 
l^^- «J bulk after deposition, as is the case 

of all Saw-fly eggs known to me, 
when inserted into the plant-tissue. 
Such swelling has been explained 
heretofore solely on the principle of 
~''^ endosmosis, and if such were the 
only explanation it would strongly 
argue that the^ggs in this instance,, 
must be slightly inserted in the leaf 
tissue. Indeed Siebold, in some 
elaborate observations on this in- 
sect, which I shall more particularly 
refer to further on, finding that the 
eggs shrivelled and died in measure 
as the leaves upon which they were- 
deposited dried up, investigated the subject very carefully, and 
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declares that the female ruptures, with her weak saws, the epidermis 
-of the leaf-ribs, and thus brings the surface of the egg in very close 
•connection with the exposed parenchyma.* 

He further remarks that the rupturing or scratching (Yerlet- 
2ung) which Nemaiu» v^n^r^'c;^?^^^ causes in ovipositing is ''probably 
confined to the epidermis and may therefore be easily overlooked." 
This may account for the fact that Mr. Saundersf states, after carefully 
looking into this matter, that he is fully satisfied that the eggs are not 
embedded in the leaf tissue at all, but fastened very slightly to the 
surface. Upon subsequently questioning Mr. Saunders more particu- 
larly about it, he wrote (May 26, 1874) : "Whatever Siebold may say, 
I cannot help. My microscope does not show me the egg as pushed 
through the epidermis — it appears distinctly on the surface — it is very 
different from the Rasberry saw-fly in this respect." Dr. A. S. Pack- . 
ard, Jr., also states {Emhryolocical Studies in Mem. Peabody Ac. of 
iSc, Vol. 1, No. 3,) that the eggs are simply glued to the surface, and 
this is the experience of all other American writers on the subject 
The investigators named are all most careful observers and good 
microscopists ; yet either there is error somewhere, or else, which is 
an interresting possibility, the insect has been modified in habit since 
its introduction to America. 

While in the majority of cases in America, as observed by Saun- 
ders and Packard, the abortive saws of the female may not rupture 
the epidermis ; in some cases, however, they certainly do; for in most 
but not all the specimens which I have examined, I have detected the 
flight rupturing mentioned by Siebold. It is still plainly discernible 
in a dried leaf now before me from Mr. J. A. Lintner, of Albany, N.Y., 
^nd yet containing well formed eggs that were parasitized. Never- 
theless, when made, it is so slight as to be altogether insufficient to 
support the egg without the adhesive fluid that accompanies it. The 
'^^RSf while attached, appear no more inserted than are those of the 
genus Lyda^ and differ materially in this respect from those of all 
other Saw- flies known to me. 

Siebold himself remarks that there can be, with such slight 
-skinning of the epidermis, but little vital intercourse between the egg, 
and the plant, and the facts that I have recorded as to the swelling of 
the eggs of our Katydids when fastened to perfectly dry and dead 
substances (Rep. V, 124,) would indicate that the swelling is not due 
solely to endosmosis from the attached parts of the plant, but depends 
on another principle, difficult to analyze, but evidently more or less 
atmostpheric. 



*Beilr. zar Parthenogenesis der Arthropoden, 1871. p. 123. 
tilffi. Kntomologitl U, 274 ; Can, Ent, 11, 112. 
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Mr. Saunders has found as many as 101 eggs on three contiguous 

leaves. 

The eggs hatch within a week or ten days according to the 

weather, into pale 201egged larvae with a large dull whitish head, 

having each side the black spot 
BO characteristic of Saw-fly lar- 
vae belonging to the same genus. 
The color soon becomes green, 
and as the worms molt they ac- 
quire black, shiny spots on the 
body, and a black head. After 
the last molt the spots are shed 
again, and the color is entirely 
grass-green^ except the dark 
head-spots, and a yellowish tinge 
on the first and the anal joints. 
In the annexed Figure 5, <x, a, a^ 
a, show larvae of different sizes 

IxpoRTKO CuBRAJNT Worm:— a, a, a, larrte; b, a mag- . j./r j. •!.• ji • 

nified joint of body, showing black tubercles. lu different posi tious ; and gi ves 
an enlarged view of one of the abdominal joints in profile, so as to 
•exhibit the position of the black spots. *' When full grown the larvae 
are about three quarters of an inch long, and from their greatly 
increased size, make their presence readily known by the sudden dis- 
appearance of the leaves from the infested bushes. Shortly after* 
wards, having attained a length of fully three quarters of an inch, 
they burrow underground, generally beneath the infested bushes, 
or; if there are many leaves lying on the ground, simply hide under 
those leaves. In either case they spin around themselves a thin oval 
<;ocoon of brown silk, within which they assume the pupa state.'^ 
Frequently, however, as has been fully proved by Mr. Saunders, and 
as has been recorded by European observers^ they form their cocoons 
in the open air, on the bushes, or under any extraneous shelter that is 
at hand. ^'About the last week in June or the first part of July, or 
occasionally not until the beginning of August, the winged insect 
bursts forth from the cocoon and emerges to the light of day; when 
the same process of coupling andlayins: eggs is repeated. The larvae 
hatch out from this second laying of eggs as before, feed on the leaves 
as before, and spin their cocoons as before ; but the perfect fly from 
this pecond brood does not come out of the coccoon till the following 
«prin^, when the same series of phenomena is repeated." At least 
«uch is the case ordinarily, though a third generation is sometimes 
produced. 
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Importkd Currant Worm :—a, nude; b. 



Mr. Saunders has given some reason to believe that a few of the- 
second brood of larvae may exceptionally hibernate as such.* Thia 
in itself is not impossible, but cannot, by any means, be looked upon 
as proved. The impression rests on the fact that on the 31st of May^ 
t''*K« 1 1869, he found a cocoon attached to a- 

bag which he had tied on a gooseberry 
bush on the 22d of the same month. We 
all know that the Gooseberry is one of 
the first plants to blossom and leaf, and 
that in all ordinary seasons a worm sucb 
as our Currant-worm would have ample 
time to acquire full growth by the last 
of May at London, Ont. In point of 
fact Mr. Saundera himself found worma 
feeding the very next year in the very 
same locality, as early as the 10th of 
May.f Yet he could not suppose these* 
had hibernated because he at the same^ 

female fly, thehair lines showing nat size, time found eggS UpOU the loaveS, 80m& 

of which must have been laid two weeks earlier. The flies are known* 
to issue in April even in Northwestern New York, where, though on* 
about the same latitude, the opening of spring is later than at Lon-^ 
don, Ont. Moreover, in the very first article appearing upon the 
insect in this country {Rural New Yorker^ June 24, 1858), the worma 
are described as appearing " in succession occasionally from March* 
till October, but in greatest numbers in June." And, allowing the^ 
spring of 1869 to be unusually late, I cannot see why a cocoon found 
the last day of May should not have been made by a worm hatched 
from an egg deposited by an early developed fly ; for it is more likely 
that an early female should deposit a few eggs on the yet unfolded 
buds than that the worm should, as such, weather the winter's severity 
except when shielded by its cocoon. 

^^ From the drawings of the male and female | fly given herewith 
(Fig. 6), the reader will see at once that the two sexes differ very 
widely. This is very generally the case among the Saw-flies, and it is- 
a remarkable and most suggestive fact that, when this takes place, the 
body of the male is almost invariably darker than that of the female^ 
Nor does our species, as will be observed at the first glance, form any 
exception to the rule." Indeed, as with several other species and 

•Can, Eni., II, pp. 16, 48. 

4/Md, p. 112. 

$The abdomen in tbis cot should show only Joints. 
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notably the saw-flies (genus Lophyrua) which aflfect the White Pines 
and which will be treated of further on, the body of the male is almost 
•entirely black and that of the female almost entirely yellow. 

PREVENTIVE MEASURES. 

''The mode in which this Currant- worm has been transmitted, first 
from the European nursery to the American nursery, and afterwards all 
over several States of the Union, can be easily explained. As has been 
stated just now, it usually passes the autumn and winter in the ground 
under the bushes, where it has fed, housed in a little oval cocoon from \ 
to i inch long. Hence if, as often happens, infested bushes are taken up 
in the autumn or early in the spring, with a little dirt adhering to their 
roots, and sent off to a distance, that dirt will likely enough enclose a 
•cocoon or two. A single pair of cocoons, if they happen to contain 
individuals of opposite sexes, will be suflScient to start a new colony. 
The first and probably the second year the larvae will not be noticed; 
but increasing as almost all insects do, unless checked from some 
•extraneous source, in a fearfully rapid geometric progression, by the 
third or fourth year they will swarm, strip the bushes completely 
bare of their leaves, and ruin the prospect for a good crop of fruit. 
Of course, like other winged insects, they can fly from garden to 
garden in search of a suitable spot whereon to deposit their eggs; so 
that any point where they have been once imported becomes, in a 
few years, a new centre of distribution for the immediate neighbor- 
hood. 

'^ Nurserymen and all others, importing Gooseberry and Ourrant 
bushes from a distance, should be particularly careful; before they 
plant them, to wash the roots thoroughly in a tub of water ^ and burn 
-or scald whatever comes off them. Any cocoons, that may happen to 
be hidden among the dirt attached to the roots, will then be 
ilestroyed.'' 

By adopting these precautions the dissemination of so mischievous 
■a pest throughout the country, and especially its introduction into 
Hissouri, might be prevented for many years to come. 

REMEDIES. 

White hellebore, which can be had at a comparatively low price, 
bas proved an infallible remedy for this worm. 

'^ All that is required is to dust it lightly over the infested bushes, 
lakiug care to stand to windward during the operation, as if taken 
into the nostrils it excites violent sneezing. For this purpose, the best 
plan is to put the powder into a common tin cup, tying a piece of very 
fine muslin over the mouth of the cup; or the powder may be simply 
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encloped in a bag of muslin of convenient size. In either case, thc^ 
apparatus must be fastened to the end of a short stick, so as to avoid 
coming in too close quarters with it. It is best to select a moderately 
still day for the operation ; as the powder is so exceedingly fine that 
on a windy day it is apt to get wasted." 

It may be more safely and ai2;reeably, and just as effectually 
applied in solution, by syringe or sprinkler, in proportion of one 
pound of the powder to 20 or 25 gallons of water. 

"To test the genuineness of the article, a very small pinch of it 
should be applied to the nose. If it is good and has not lost ita 
strength by keeping too long, it will immediately produce a tingling: 
sensation in the nostrils; if it does not produce this effect, it is worth- 
less and should not be used. There is every reason to believe that in 
those cases where men have used White hellebore to kill Currant 
Worms without any preceptible effect, they had been deceived 
into buying an adulterated or worthless drug. Although, like almost 
all our medicines, hellebore, in large doses, is poisonous, yet in 
minute doses there is no reason to be afraid of it; for, according to 
Dr. Fitch, it has long been in use as the basis of those snuffs, which 
are designed to excite violent and continued sneezing." 

The following interesting experience with hellebore in solution, 

and with hot water, is given by Mr. Saunders in the Canadian Eato- 

mologiat (Vol. II, pp. 13-15), and will prove instructive. 

« 
The larva of Nemaiua vmtrieoaus, alas, too well known under the popular designa- 
tion of ** currant- worm,"* has been very abundant in this neighborhood during the 
present season. In my own garden it has l>een a continual fight as to who should have 
the currant and gooseberrv bushes, the worms or their rightful owner. Durinir the 
early pare of summer, anucipatlnsr their attack, I was on the lookout for them and by 
tlmelv doses of hellebore, preserved the foliage with but little damajce. In about a 
fortnight later, havine omitted inspection for a few days, [ was surprised to find the 
bushes being stripped a^rain ; and this time the enemy had got so far ahead as to dam- 
age their appearance considerably. Another prompt dosing of hellebore brought relief. 
After this I hardly ever found all the bushes entirely free from them ; a walk around 
the garden would reveal a few here and a few there, and [ was perpetually hand-killing 
and brushing off these smaller detachments. Four times during the season 1 found it 
necessary to apply hellebore freely, for the foes were a legion. 

During the middle of August, being occupied with other matters, the garden was 
neglected tor a few days, when on visiting it again on the 10th, I found many of the 
bushes entirely leafiess, and the foliage remaining on the others was rapidly disap- 
pearing. I felt discouraged and began to have some misgiving as to whether hellebore 
was after all such an unfailing panacea for this almost universal pest as we had sup- 
posed. 1 resolved if possible to satisfy myself fully on this point, and having 
mixed nboat 1} oz of powdered hellebore with a pail of water, was rea<ly to proceed. 
I selected a leaf from two bushes, marked them and counted the number of their 
inhabitants — one was occupied by forty-four worms of different nizes, crowding it 
above and below, and it was about half eaten ; the other leaf had twelve nearly lull 
grown on it. Ilaving transferred the mixture of hellebore and water to a watering 
pot, the bushes were sprinkled with it. I returned to examine the results in three-quarters 
of an hour, and the leaf which at first had forty-four on it, had now only two, and 
these were so far exhausted that they were unable to eat, and could hardly crawl, 

* After this admiesion, it seemd to me that tlie popular dlstingaishlng term of *' Imi^orled Car- 
rant- Worm,*' Ant given it by Walsti, is preferable both to that of "Imported G'Wseberry 6aw-fly/* 
given bv Mr. Suundeni (Hep. £nt. 8oc. untario, 1871), and to that of **Currant Worm and Saw-fly" 
Beau " '^ •"• • 



stowed by Dr. Filch. 
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while on the other leaf out of the twelve there remained three, hat in the 9anio enfee- 
bled condition. Ail around under the bushes, the ground was strewed with the fallen 
foe, and I felt perlectiy satistied that entite reliance miirht be placed on this means of 



I did not anticipate such speedy action on the part of the hellebore, or should have 
returned to the examination sooner, and the bushes were so entirely cleared, that, 
excepting on one I had reserved for another experiment, I bad no means of repeating^ 
the aose. 

There was one thin^ that struck me as somewhat remarkable, the portion of lear 
on which the greatest number were feeding, appeared to be of the same size as before 
the hellebore was applied ; if smaller I could not perceive it When the leaves dry^ 
which have been sprinkled with liquid, a very thin coating of the powder, more or less 
regular, is found over them, and I nad always supposed that death resulted ftom eating 
a portion of the leaf thus coated. Such is undoubtedly the case when the hellebore is 
applied dry, but in this case a meal however small made by forty-four caterpillar* on 
half a leaf, must have materially diminished it. I am disposed to believe then that the 
death of most of these must have resulted from their imbibing or absorbing some of 
the liquid as soon as applied. M«ny of them showed symptoms of the violent^ 
cathartic action of the remedy, having a mass of soft excrement banging to the extremity 
of their dead bodies. 

I had reserved one bush, on which were a good number, for another experiment. 
It sometimes happens, especially with those who live in the country, that hellebore Is- 
not at hand when the worms are first observed at work, and a few days' delay In pro- 
curing It Is perhaps unavoidable. In such cases the bushes may be entirely leafless, 
before the remedy can be applied. ^Hot water suggested Itself to my mind as likely to- 
be of some service, and being also an article readily procurable In every home. It Is 
well known that\nany plants will bear such an application without injury, provided 
the heat Is not too great. Taking some In a watering pot, a little hotter than one could 
bear the hand In, I showered it plentifully on the affected bush, and It was amusing to 
see how the caterpillars wrignled and twisted and quickly letting go their hold, fell to 
the ground, which was soon strewed with them. After the first excitement produced 
by the sudden heat was over, they remained as if wishing to ^*cool off'* before com-^ 
menclng work again. A few did not recover from the application, but most of them 
were soon as active as ever. 

Now what I would suggest Is this, that where the hellebore cannot be at once pro- 
eared, no time should be lust In applying the hot water, and when once on the ground 
the creatures may have the life trodden out of them by the foot, or beaten out with 
the spade or some other Implement. In any case many of them would never reach, 
the bush again, for enemies beset them on every side. 

If used in powder, a perforated tin cylinder, such as is commonly 
used for the purpose in England; will be found useful to push into the 
bushes and reach every part thereof, and particularly the under sides 
of the leaves. It is generally made about 2| inches wide and 10 inches- 
long. The cylinder has a fixed bottom, with a socket to receive a 
handle and a brace to strengthen the socket, and a tight-fitting cover 
completes it. 

As the well known editor of the American Agriculturist writes 
from his own experience : ^^A pound of white hellebore, costing about 
forty cents, will clean any ordinary garden, and keep it clean for a 
season. If applied in the liquid form with a good syringe, the whole 
labor need net exceed an hour. There is great satisfaction in seeing 
clean bushes and clean clusters, and though it may be an evidence of 
depravity, we confess to a feeling of consolation at the sight of the- 
enemy, stupefied, coiled up, and laid out in rows upon the brown 
earth. We always did have a private interpretation of Cowper's senti« 
ment about ^needlessly setting foot on a worm.' '' 

Numerous other remedies might be detailed, some of which, as cop- 
peras water, decoction of poke weed root> etc., have doubtle68j)roved 
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more or less effectaal, but most of which are founded oq isolated 
-experiments and on results due to other causes which the experiment- 
ers did not understand. Indeed, one can scarcely pick up a horticul- 
tural journal without finding during the summer months some new 
remedy for THE Currant-worm recommended. But nothing equals 
those I have referred to, and even carbolate of lime, which is quoted 
by many authors as having been used with success by Dr. £. Worces- 
ter, of Waltham, Mass., and as being less disagreeable, less costly and 
perfectly safe, was, after thorough trial, found by Mr. Saunders, who 
is himself a chemist, and doubtless obtained the pure article, to be of 
little or no avail. The only manner in which it can be successfully 
employed, as Mr. M. W. Armington, of Providence, R. I., maintains, is 
by sprinkling it on the ground, and then shaking the worms down, 
when, if of full strength, it will prevent most of them from getting back. 

From the habit which belongs to this species of laying the eggs 
in large numbers on a single leaf, we can employ another means of 
counter- working its ii^uries which will not apply to* the other two 
worms. The newly hatched larvae can find ^^ plenty of food without 
wandering ofT, and they have the habit when very young of boring 
small holes through the leaf, as shown at No. 2 in Figure 4, and when 
they become a little older, holes that are a little larger, as shown at 
No. 3. It is evident that such holes as these may be readily recog- 
nized, and the leaf be carried, larvae and all, far away from any cur- 
rant or gooseberry bushes, and left to winter there, or — to make assur- 
ance doubly sure — thrown into the fire. If, however, the young larvse 
•are removed a few rods away from any plant belonging to the botani- 
cal genus Ribesy they will be sure to die of starvation. For they can- 
not feed on anything else, any more than the common Locust-borer 
can live on an apple tree. As the eggs are laid in such large groups, 
there will be but a few leaves bearing these newly hatched larvae to 
remove from every bush,'' and early in the season they will be found 
.principally on the lower parts of the bushes, nearest the ground. 

" Wherever this Currant Worm has been introduced, there has 
prevailed, from some cause or other; a popular superstition that the 
currants grown upon the infested bushes are poisonous. This is a mere 
delusion. They may be, and very probably are, unwholesome, just as 
any other fruit would be perhaps more or less unwholesome, if grown 
under such unnatural conditions as to seriously affect the health of 
the tree ; but we have the authority of Dr. Fitch, himself a physician, 
for believing that the common notion on this subject is entirely erro- 
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NATURAL ENEMIES. 

It is not probable that any of the natural enemies which attack 
this insect in Europe have been imported with it into this country; 
but several of our indigenous species have learned to prey upon it. 
Besides such indiscriminate feeders as ants and some of the cannibal 
beetles which Mr. Saunders has observed to attack the worms when 
they fall from the bushes, or are the least helpless or injured, it is 
attacked while on the bushes and in vigorous health by a Half-wing 
Bug, first noticed at this work by the same gentleman. This species 
{Podisua placidua Uhler, Fig. 7, «, enlarged ; J, natural size) which 
may be called the Placid Soldier-bug, is marked with yellowish-brown 
[Fig. 7.] and dark brown, and attacks the worms in the same 

well known manner in which the Spined Soldier-bug 
spears and sucks to death the larvae of the Colorado 
Potato-beetle. Mr. Walsh bred from this Currant 
worm a small Ichneumon-fly {Brachypterua miorop- 
terus^ Say) which has such small wings that it much 
resembles an ant. Mr. C. J. S. Bethune also reared 
from its cocoon another Ichneumon-fly {Hemitelea 
nemalivorusy Walsh)* closely allied to that which 
infests our common Bag Worm (Rep. I, p. 150.) This 
Placid soLDiBB-Brr,: game fly was captured a number of years ago by Mr» 

«, enlai^ged ; b, natural ./ «- ^ a ^ 

»>ze- Walsh around Hock Island, Illinois, '^ and as the Im-^ 

ported Currant Worm has not as yet been introduced into that region, 
we must conclude that this Ichneumon-fly could not have been 
imported into America from Europe along with this Currant Worm, 
but that in all probability it is an indigenous species. Hence we have 
additional proof that, under certain circumstances, native American 
parasites can, and actually do, acquire the habit of preying upon 
European insects when the latter are imported into America. It is 
certain, however, that they will not do so in all cases without excep- 
tion ; for although the Wheat Midge, or Red Weevil, as it is incorrectly 
termed in the West, invaded our shores some forty or fifty years ago, 
not a single parasite has yet been discovered to prey upon it in this 
country, although there are no less than three that prey upon it in 
Europe." 

Lastly, Mr. J. A. Lintner has discovered that even the eggs are 
inhabited by a minute Hymenopterous parasite which, I believe, 
remains undescribed ; and he informs me that he has also bred a 
Tachina-fly from the larva. 




* Can, Entomologist, IL, page 9. 
ER— 2 
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IT PRESENTS A FORCIBLE EXAMPLE OP ARRENOTOKY. 

Parthenogenesis, or the prodaction of offspring by virgin females, 
has long been recognised as a zoological fact, occarring with many of 
the lower forms of animal life, and not anfreqaently with insects. 
With many of the latter, e, j^., the plant-lice, as we have so fully seen 
in these Reports in the case of the Grape Phylloxera, it is the normal 
form of reprodaction ; while with many other insects, as with some, 
and perhaps witl^ most gall-flies ((7y nipt (fcs), it occurs regularly at 
every alternate generation. It also occurs occasionally with insects 
which normally cannot or do not multiply without direct sexual inter- 
course, as in the common Mulberry Silkworm. As I have remarked 
elsewhere : * " What in some species is the exception, becomes the 
rule in others, of which the hive-bee is an example. The male element 
may be said to poesess all degrees of potency in its influence on the 
reproductive functions of its immediate issue, as the embryo in ova 
not directly fecundated, attains all degrees of development before 
death. In cases of parthenogenesis it is potent enough — vital enough, 
to cause full development of the offspring for one or more generations, 
though in the majority of instances, and especially where this mode 
of reproduction does not occur as a rule, this offspring is most fre- 
quently male." In other cases females instead of males are produced. 
The power possessed by the virgin females of certain species to pro- 
duce male offspring, has been called Arrenotoky by Leuckart ; while 
the parthenogenetic production of females has been designated as 
Thelytoky by Siebold, who has elaborately shownf that our Imported 
Currant Worm possesses the former power^and that the unimpregnated 
eggs hatch into larvae which produce male flies. Further, that this is 
the rule with all its eggs non-impregnated, which seem to hatch fully 
as well as those which are impregnated. This power, as Siebold 
shows, had been observed as far back as 1831, by Kobert Thom, who^ 
in Loudon's Oardener Magazine (Vol. VII, p. 196), states, that "the 
ova of the female produce caterpillars, even when the male and female 
flies are kept separate ;" but who, loth to believe in anything so extra- 
ordinary as lucina sine concubitu must have seemed in those days^ 
thought that there was ^' reason to suspect that there is a connection 
between the male and female caterpillars," from the fact that these, 
as is so often the case with the Saw-fly larvae, are not unfrequently 
found with their tails curled around each other. Thus arrenotoky 
occurs in our Currant Worm (Fam. Tenthredinidm)^ as it does in the 
Hivebee (Fam. Apidce). It is also known to occur among wasps 



•Am. NatwalUt, Vol. VU, p. fiao. 
iBtitr. zur ParthenogmeiU, ^c, lOd— 180. 
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{ Vespidce). With certain moths belonfi:ing to the family Psychidm^ 
and with certain crustaceans, only thely tokio parthenogenesis takes . 
place. 

IT ALSO FUKNISHES AN INTERESTING INSTANCE OF DEFUNCTIONATION OF SPECIAL 

PARTS. 

* As already remarked (ante p. 8), the Saw-fly family to which onr 
insect belongs, derives its name from the peculiar structure of the 
ovipositor, which looks like the blade of a saw. 

" Under the microscope — and in the larger species, even under a 
good lens — it will be seen that the lower edge of each of the two 
horny blades, of which this instrument is composed, is furnished with 
very fine teeth, the shape of which differs in different species. With 
this tool the female fly saws into the texture of the leaf or of the twig, 
in which the instinct of each particular species teaches it to deposit 
its eg^s ; and — wonderful to relate — ^it was demonstrated long ago that 
the eggs thus deposited inside the substance of the plant, which is to 
supply the future food to the young larva as soon as it hatches out, 
actually grow and derive nourishment from the sap of that plant, so 
as often to attain double their original size.* Hence we may see at 
once why the eggs are deposited by this group of insects in such situ- 
ations as these, and why Nature has provided the female Saw-flies with 
saws in their tails. But — as the thoughtful reader will perhaps have 
already observed — our Currant- worm Fly lays its eggs upon the sur- 
face, and not in the interior of the leaf, glueing them thereto by some 
adhesive fluid, which it secretes for that purpose." At the most in 
some instances, she scratches the epidermis. ^' And we may add 
that there are a few other Saw-flies — such for example as the Rosebush 
Saw-fly (Selandria rosoe) — which do the very same thing, and conse- 
quently, as well as our species, can have little use for any saws at their 
tails. If, therefore, as was formerly the almost universal belief of the 
scientific world, each species, whether of animals or of plants, was in- 
dependently created, with all its present organs and instincts, and not 
derived, as is the more modern doctrine, from the gradual modifica- 
tion of pre-existing species through a long series of geological ages, 
we might naturally expect our Currant-worm Fly, and the RoseJbush 
Saw-fly and such few other Saw-flies as practice similar modes of laying 
their eggs, to have no saws at all. For why should Nature, when she 
is creating new species, bestow an instrument upon a particular spe- 
cies which has no occasion whatever to use that instrument? In 
point of fact, however, all female Saw-flies, no matter what their habits 



• I have already stated my opinion that this enlaTgement is not dae solely to nourishment from the 
sap. 
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may be, possess these saws, though in one genus {Xyela) the saws 
instead of being hard and horny throughout, are said to be soft and 
membranous above and below;* and in certain other Saw-flies, though 
they are as hard and horny as usual, they are degraded and — to use the 
technical term — ^ defunctionated.' This will be seen at once from an 
inspection of the following drawing (Fig. 8), copied by ourselves froqi 
nature and very highly magnified. Here'a represents the two saws of 
the female of the Willow-apple Saw-fly ( Nematus aalicispomum 
Walsh), which belongs to the very same genus as our Currant-worm 
Fly. Now, we know that the female of the Willow-apple Saw fly depos- 
^^^g- ^'^ its a single egg inside the leaf of the 

"^^M^iMiliMi f f f 1 Heart-shaped Willow (Salix cordata) about 

the end of April, probably accompanying 
=^ the egg by a drop of some peculiar poison- 
ous fluid. Shortly afterwards there grad- 
^ ^ ually develops from the wound a round 

Ovipositors of 8aw>fliks :— a, per- -, -ni a % tf •i.t 

feet; 6, imperfect. flcshy gall, about half an inch in diameter, 

and with a cheek as smooth and rosy as that of a miniature apple; in- 
side which the larva hatches out and upon the flesh of which it feeds. 
In this particular case, therefore, as the female fly requires a complete 
saw with which to cut into the willow leaf, nature has supplied her 
with such saws, as is seen at once from Figure 8, a. Now look at 
Figure 8, l^ which is an accurate representation under the microscope 
of the two saws of our Ourrant-worm Fly. It will be noticed at the 
very first glance that, although the blade of the saw is there, the teeth 
of the saw are almost entirely absent. 

What, then, are we to make of these and many other such facts ? 
Manifestly the teeth of the saw are in this last species degraded or 
reduced to almost nothing, because the female fly, laying her eggs 
upon the surface of the leaf, and not cutting into the substance of the 
leaf, as does the female of the Willow-apple Saw-fly, has no occasion 
to perform any sawing process. But why, it will be asked, is the blade 
of the saw there in its normal size, and with the exception of the 
degradation of the saw-teeth, as completely developed as in the other 
species, when such a tool cannot be necessary for the simple process 
of glueing an egg on to the surface of a leaf? The modern school of 
philosophers will reply, that this is so, because the primordial Saw-fly, 
in the dim far-away vista of by-gone geological ages, had a complete 
pair of saws, and our insect is the lineal descendant of that species, 
slowly and gradually modified through a long series of years, so as to 

•;See Westwood'3U/i/ro<fuc«on, 11, p. 95. 
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conform more or less to the change in its habits. On the other hand 
the old school of philosophers, who believe that every species was in- 
dependently created, will argue that this is so, in order to ' complete 
the System of Nature,' and ' carry oitt the Plan of the Creation,' and 
'give full and free expression to the Thoughts of the Creator.' Pos- 
sibly this may be the true solution of the difficulty ; but— and we say 
it in no irreverent spiri^what should we think of a Potter, who made 
all his teacups, without ei^ception, with handles; those for which han- 
dles were required with complete ones such as you could put your 
finger through, and such cups as were not wanted to have any handles 
at all, with solid unperforated ones, such as would be nearly useless? 
And what should we say, if the Potter's friends were to gravely argue, 
that he took all this unnecessary trouble in order Ho complete the 
System of Art,' and ' carry out the Plan of the Tea drinker,' and ' give 
full and free expression to the Thoughts of the Potter V '' 

DESCRIPTIVE. 

I repeat the following descriptions as originally drawn up by Mr. 
Walsh from many specimens, as the publications in which they occur 
are not now very accessible. 

As I have already stated, the larva is pale green just previous to 
spinning its cocoon, having thrown off the tubercled skin with the 
last larval molt. Indeed this habit of throwing off the armed or 
ornamented larval skin before preparing for the pupa state is almost 
universal with the Tenthredinidoe. The comparatively naked condi- 
tion, between the full grown larval and pupal states, may be likened 
to the semi- pupa state of some other insects, for the Saw-fly larvee 
in this condition shrink somewhat in size and do not feed, as far as I 
have observed, though they may be active for a few days. 

Nkmatus VKNTRIC08U8— ZaT^a, nearly maturc—heugth } inch. Pale green ^ 
verging on yellow towards the tail. Head black, polished, with numerous short hairs 
proceeding from minute i ubercles. Mouth, except the mandibles, dingy green. Joints 
of the body above with rows of small shining black tubercles placed crossways, and 
each bearing a ^air in the less mature specimens, but in the largest and most mature 
ones bearinjir no hairs at all, except the larjrer tubercles on the sides. First joint 
behind the head with a single row of dorsal tubercles ; joints 2 and 8 each with a double 
row, the anterior one curved forwards in the middle in a semicircle ; Joints 4—12 with 
a treble row ; the anal plate black, polished, and prolonged at each posterior angle in 
a slender acute thorn, and having, l>e8ides the triple row of tubercles before it, a group 
of six or eight tubercles on each side of and partly before it. A longitudinal row of 
larger lateral black tubercles on joints 2—12, one on each Joint, beneath which there 
is a geminate black tubercle above each proleg; all these tubercles bearing many hairs. 
Legs black, the sutures pale green. Prolegs fourteen, pale green, all but the two anal 
ones with a few minute black dots towards their tip in front. Joints 4 and 11 without 
prolegs. 
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Female Fty.— General color of body brij^ht honey-yeHo. Head black, with all 
the parts between and below the orif^in of the anteiiDse, except the tip of the mandibles, 
dull honey-yellow. Antennsa brown-black, often ti.n^^ with rufous above, except 
towards the base, and beneath entirely dull rufous, except the two basal joints ; four- 
fifths as long as the body ; Joint 3, when viewed laterally, four times as long as wide, 
joints 3-6 equal In lenth, 6-9 very slowly shorter and shorter. In two females the 
antennse are lO-jointed, joint 10 slender and } as long as 9. Thorax with the anterior 
lobe above, a wide stripe on the disk of each lateral lobe which is very rarely reduced 
to a mere dot, or very rarely the whole of each lateral lol)e, a spot at the base and at 
the tip of the scutel, the two spots sometimes confluent and very rarely subobsolete, a 
small spot at the outer end of each cenchrus and a geminate small spot transversely 
arranged between the cenchri. the tip of the metathoracic scutel, the front and hind 
edge above of what seems the 1st abdominal Joint, but is in reality the hind part of 
the metathorax, or very rarely its whole surface above, and also the whole lower 
surface of the breast between the front and middle legs, or very rarely two large spots 
arranged crossways on that surface, all black. Cenchri whitish. Abdomen with Joints 
1 and 2 very rarely edged at tip with black. Sheaths of the ovipositor tipped more or 
less with black, the surrounding parts sometimes more or less tinged with dusky. The 
triangular membrane at the base of the abdomen above, whitish. Legs bright honey- 
yellow ; all the coxaB and trochanters whitish ; the extreme tip of the hind'shanks and 
the whole of the hind tarsi, brown-black. Wings glassy ; veins and stigma brown- 
black, the latter as well as the costa obscurely marked with dull honey-yellow. In a 
single $ all three submarglnal cross- veins are absent in one wing, and only the basal 
one is present in the other wing. In another $ all three are indistinctly present in one 
wing, and in the other only the basal one and a rudiment of the terminal one. In a 
single vrXng of two other $ , the terminal submarglnal cross-vein is absent And in a 
single $ there are but three subiAarginal cells in either wing, precisely as in the genus 
J5;wwro.— Length ? 0.22—0.28 inch. Front wing S 0.27—0.38 Inch. Expanse of wings 
9 0.53—0.64 inch, (wings depressed). 

Male Fly, — General color of body black. Read, with the clypeus and the entire 
mouth, except the tip of the mandibles, dull honey-yellow. Antennae brown-black, 
often more or less tinged with rufous beneath, except towards the base \ as long as the 
body, the Joints proportioned as iu $ , but the whole antenna, as usual in this sex, ver- 
tically much more dilated, so that Joint 3 is only 2\ times as long as wide when viewed 
in profile. Thorax with the wing-scales and the entire collare honey-yellow. Can chri 
whitish. Abdomen with more or less of its sides, the extreme tip above, and its entire 
inferior surface honey-yellow. Legs as in $ . Wings as in $ . In two ^ the middle 
submarglnal cross-vein is absent in both wings, so that if captured at large they would 
naturally be referred to the genus Euura, In two other (^ this is the case in one wing 
only. Another d^ has but the basal submarglnal cross-vein remaining in each wing. 
And in two other c? the terminal submarglnal cross-vein is absent in one wing. Length 
cf 0.20—0.22 inch. Front wing d* 0.23—0.25 inch. Expanse of wings c? 0.44—0.54 inch, 
(wings depressed.^ 

'* Described from 22 c? and 13 ?, 3 c? and 1 ? of the spring brood. 
The fact of two 2, contrary to the established character of the genus 
Nemaius^i having 10-joinled instead of 9-jointed antennae is a varia- 
tion of a kind of which no other example in the whole family of Saw- 
flies is on record. Had such a specimen been captured at large, 
instead of being bred along with a lot of normal $, from the same lot 
of larvae taken from the same lot of bushes, it would probably have 
been made the basis of a new genus.'' 
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Natitic Cubrant-wobm: 



. larva, nat. size; &, ^«i|^^ 
fly, enlarged. CalleCl 



THE NATIVE GVRRAl^T-WORM—PrisiiphoraffrossularicB Walsh. 
[Ord. Hymknoptera ; Fam. Tknthrbdinidjc.] 

WHEREIN IT DIFFERS FROM THE HtPORTBD SPECIES. 

" Like the Imported Currant-worm, this worm produces a Saw-fly, 
which, however, belongs to a different genus, {Priatiphora)^ chiefly 
distinguishable from the other one {Ifematua) by the front wing lack- 
ing what is technically termed the ^ first submarginal cross-vein.' In 
Figure 9, 5, we give a magnified drawing of the female of this fly, and 
t^*8f- ®l if the reader will look at this draw- 

ing and compare it with that of the 
Imported Currant-worm Fly (Fig. 
6, a and &), he will see that there is 
in each of them but one cell, or 
^pane' as it might be termed, on 
the upper edge of the front wing 
towards its tip. This is technically 
^the marginal (or radial) 
cell.' Now let the reader look a second time at these two figures, and 
he will see that, underneath this 'marginal cell' there is a tier of four 
cells in the one genus {Nematua) and a tier of only three cells in the 
other genus (Pristiphora)^ the first or basal cross- vein being absent 
or ' obsolete ' in the latter, so as to leave the first or basal cell extrava- 
/2:antly large. These three or four cells, as they underlie the * mar- 
ginal celV are technically known as Uhe submarginal (or cubital) 
cells ;' and upon the difference in the number and arrangement of 
these marginal and submarginal cells depends to. a considerable 
extent the generic classification of the Saw- flies. For example, in 
another genus (JSnura)^ which is closely allied to the two of which . 
we present drawings, there are, as in the second of these two, one mar- 
ginal and three submarginal cells ; but here it is the second^ not the 
Arsi (or basal) submarginal cross-vein that is obsolete; so that here 
it is the second^ not the /irst (or 'basal) submarginal cell that is 
extravagantly large, being formed in this last case by throwing the 
typical second and third cells into one, and in the other case by throw- 
ing the typical first and second cells into one, just as by removing the 
folding doors two rooms are thrown into one. 

'Tersons who are not familiar with this subject are apt to suppose, 
that the pattern of the curious network on every fly's wing varies 
indefinitely in different individuals belonging to the same species. 
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As a general rule, there is scarcely any variation at all in this matter, 
oach species and even each genus having its peculiar pattern, and all 
the individuals belonging to a particular species havinfz: the network 
of their wings as exactly similar as the different photographs exe- 
cuted by a daguerreotypist from the same negative plate. You may 
take, for instance a thousand, honey-bees, and you will find that in 
the front wing of every one of them there are exactly one marginal 
and three submarginal cells, which, however, are all of them shaped 
very differently from the corresponding cells in any Saw-fly, though all 
the thousand honey-bees will be found to have them shaped exactly 
alike, cell corresponding to cell, as in any particular issue of $5 bank 
Botes, vignette corresponding to vignette and medallion die to medal- 
lion die. Among the Saw-flies, indeed, as was noticed in the descrip- 
tion of the Imported Currant-worm Fly, the pattern of the wing-veins 
in different specimens of the same species varies occasionally a little; 
but this is the exception and not the rule, and is philosophically of 
high interest, as showing how one genus may in the course of indefi- 
nite ages change gradually into another genus. 

"The Native Currant- worm Fly differs in another remarkable 
point from the Imported Currant-worm Fly. The sexes are here 
almost exactly alike in their coloration, and with the exception of the 
legs of the male being a little more marked with black than those of 
the female, it would not be very easy to distinguish one from the 
other, but by the usual sexual characterH. Hence we have not 
thought it necessary to give a figure of the male as well as of the 
female; whereas in the Imported species the two sexes differ so essen- 
tially in their coloration that, as already observed, a figure of one 
would give scarcely an idea of the other." 



ITS HABITS. 



''The larVa of the Native Currant-worm Fly (Fig. 9, a) is of a 
uniform pale green color, without those black dottings which are 
always found, except after the last molt, in the Imported species. 
Before the last molt, indeed, the head is of a uniform black color, 
though it afterwards has a good deal of green in front ; but the body 
remains throughout of the same immaculate green shade. It differs 
also in its habits from the Imported species, never, so far as we can 
find out, going underground to spin its cocoon, but always spinning 
that cocoon among the twigs and leaves of the bushes upon which it 
feeds. • 

"This species agrees with the other one in being double-brooded, 
the first brood of larvae appearing about the end of June atnd the 
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beginning of July, and the second brood from the middle of Augast 
to the forepart of September. Bat instead of the larvae of the second 
brood lying underground in their cocoons all winter, they burst forth 
in the fly state from the beginning to the middle of September. 
Hence the female fly is compelled to lay her eggs upon the twigs 
instead of on the leaves ; for if she laid them upon the leaves, as is the 
habit of th^ Imported species, the second laying of eggs, which has 
to pass the winter in that state, would fall to the ground along with 
the leaves in the autumn, and the young larv8e would starve when they 
hatched out next spring before they could find their appropriate food. 
Oonsequently, in the case of this species, we cannot apply the 
method of counterworking the other species which has been already 
referred to. For we have particularly remarked that the very young 
larvfiB were not gathered in great numbers upon one particular leaf — 
as with the Imported species — but were distributed pretty evenly over 
the whole bush. Neither did they bore the singular holes through the 
leaf (Fig. 4), which render the other species so easy of detection when 
young. 

' *'A8 will have been observed from the figures given above, the 
Native species, besides the differences already noticed, is only about 
two-thirds the size of the other in all its states. Like the other, it 
infests both currant and gooseberry bushes, but appears rather to 
prefer the Gooseberry. Indeed there can be little doubt that our 
native Qooseberri'^s formed its original food- plant ; for many years ago* 
we captured a single specimen in'the nighborhood of Eock Island, 
Illinois, in woods remote from houses, where the wild gooseberry was 
pretty abundant, and there was no wild red currant." The species 
was described in 1866 by Mr. Walsh, "from numerous specimens 
found stripping the gooseberry and currant bushes in Davenport, 
Iowa; and it has since been reported to us by Miss Marion Hobart, of 
Port Byron, N. Illinois, as so abundant in her neighborhood in 1868 on 
the gooseberries as to completely defoliate them three times over, so 
that she inferred — but we think erroneously — that there were three 
distinct broods of them, one generated by another. Mr. Jas. H. Par- 
sons, of Franklin, N. Y., has in a letter to us expressed the same opin- 
ion with regard to the Imported species. Probably both parties have 
been deceived by what is a very common occurrence with many leaf- 
feeding larvae. There is often a warm spell early in the year which 
causes a moiety of the eggs of a particular brood to hatch out. This 
is taken for the first brood. Then follows a long spell of cold 
weather, which prevents the other moiety of the same batch of eggs 
from hatching out till perhaps a month or six weeks afterwards.. 
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When at last the moiety does hatch oat, it is considered by inexpe- 
rienced persons as a distinct second brood. There is also very fre- 
quently a great variation, probably from similar causes, in the time at 
which the same batch of pupae burst forth into the perfect winged 
state. For example, out of a lot of 31 cocoons, of the second brood 
of the Imported Currant-worm Fly, all received by us at the same 
time from Dr. Wm. M.Smith of Manlius, N. Y., most of the flies came 
out between June 26th and July 11th, but a few did not appear till 
towards the latter end of July and one lingered on till August 13th." 

As I have captured the female fly in East St. Louis, and as worms 
which, from the description, could not well belong to any other spe- 
-cies, were noticed by Mr. T. W. Guy, of Sulphur Springs, on his goose- 
berry bushes in 1870, there can be little doubt that the species occurs 
with us, as it is generally distributed throughout the country. Mr. L. 
D. Votaw of Eureka, has also reported to me the occurrence on his 
place of a ^^ small green and unspotted worm" on his currant bushes. 

REMEDIES. 

The same as for the preceeding species. ^ 

DESCRIPTIVE. 

I reproduce, from the Practical Entomologist (Vol. I, p. 123), Mr. 
Walsh's original descriptions, drawn up from many specimens. 

Pbistiphora OROSSULARLfi— /mmo^ure /arva.— Length not quite reaching } inch. 
Body pale green, with a rather darker dorsal line, and a lateral yellowish line above 
the spiracles, the space below which line is paler than the baclc. Anal plate and pro- 
legs immacalate. Head black, not hairy. Legs brown, except the sutures. 

The mature larva measures \ inch in length, and diflfers in the head being pale 
green, with a lateral brown-black stripe commencing at the eye-spot, and more or less 
distinctly confluent with the other one on the top of the head, where it is also more or 
less confluent with a large central brown-black spot on the face. The legs are also 
:green, with a small dark spot at the exterior base of each, and a similar spot or dot 
before the base of the front legs. 

/wa^o— $— Body shining black, with fine, rather sparse punctures. Head with 
the entire mouth, except the anterior edge of the labrum and the tip of the mandibles, 
duU luteous. Labrum transverse and very pilose. ClypeuB short, squarely truncate, 
immaculate. Antennse } as long as the body, joint 3 three and a half times as long aa 
wide, joint 4 fully J shorter than joint 3, 5 — 9 very slowly shorter and shorter ; brown- 
black above, beneath dull luteous, except joints 1 and 2, which are black, tipped below 
with luteous. Ihorax with the wing-scales honey-yellow and the cenchrl whitish. 
Abdomen with the basal membrane whitish; ovipositor honey-yellow, its sheaths 
black. Legs honey-yellow, or sometimes pale luteous, with the six tarsal tips of the 
tibiae and of the tarsal joints 1 — 1, pale dusky. Wings subhyaline, tinged with dusky; 
veins black ; costa honey-yellow ; stigma dusky, edged all round with honey-yellow, 
-especially below. In a single wing of two females only out of forty-nine, the first sub- 
<narglnal cross-vein, which in this genus is normally absent, is quite distinct ; and in a 
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single wing of five other females, traces of it are visible on holding the wing np to 
the light Length ? 0.17—0.21 inch. Front wing $ 0.19—023 inch. Expanse $ 0,41 
^—0.45 inch, (^vings depressed.) 

The c? differs from the female only as follows : 1st. The antennae are a trifle 
longer, and as asual vertically more dilated, Joint 3 being only 2} (not 8}) times as 
long as wide. 2d. The coxae, except their tips, and the basal half of the femora, are 
black ; and in the hind legs the extreme tip of the tibiae and all but the extreme base 
of the tarsas, are dusky. Anal forceps honey-yellow. Length d* 0.17—0.18 inch. Front 
wing d* 0.17—0.19 inch. Expanse d* 86—0.38 inch, (wings depressed.) 



THE STKAWBERRY Yf(jR}iL—Emphytus maculatus Norton. 



[Ord. Hymenoptbra ; Fam. Tbnthredinid^.] 

In connection with the foregoing aocoant of the Imported and 
Native Carrant Worms, it will be well to give the history and habits 
of a worm of the sape family, which is the most conspicuous, if not 
the most common defoliator of that more profitable and more gener- 
ally cultivated fruit — the Strawberry. This is the Strawberry Worm 
{Emphytua maculatua Norton) the natural history of which was first 
given by myself in the Prairie Farmer for May 25, 1867. 

The species appears to have a wide range, as I have met with it 
in many parts of Illinois and our own State, have received it from 
^^^' ^^'^ Iowa, and it is reported from 

various sections in the East 
and from Ontario. In 1874, 
Prof. Bessey, of the Iowa Ag- 
ricultural College, reported it 
as devouring the Strawberry 
plants iy many parts of that 
State, and Mr. HojOTmeister, of 
Fort Madison, wrote me that 
in many sections the plants 
had to be plowed under in 

St»awb«rry Worm : Ventral view of pupa; 2, side view consequence Of itS dovasta- 

of same; 3, enlaived sketch of perfect fly, the wings on . -r* i • 

one side detached; 4, larva crawling, natural size; 5, tlOUS* ii.ariy in Spring UUmor* 
perfect fly, natural size; 6, larva at rest; 7, cocoon; 8, 

enlarged antenna, showing joints; », enlarged egg. qUS flieS, aS shoWU in Fig. 10,^ 

may be seen hanging to, and flying about the vines, in fields which 
have been previously infested. They are dull and inactive in the cool 
of the morning and evening, and at these hours are seldom noticed. 
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They are of a pitchy black color, with two rows of large, transverse, 
dall; whitish spots upon the abdomen. The female, with the saw-like 
instrument peculiar to the insects of this family, deposits her eggB by ' 
a most curious and interesting process, in the stems of );he plants, 
clinging the while to the hairy substance by which these stems are 
covered. The eggs are white, opaque, and 0.03 of an inch long; and 
may be readily perceived upon splitting the stalk, though the outside 
orifice at which they were introduced is scarcely visible. They soon 
increase semewhat in bulk, causing a swelling of the stalk, and hatch 
in two weeks— more or less according to the temperature—and 
during the early part of May the worms attract attention by the innu- 
merable small holes they make in the leaves. Their colors are dirty 
yellow and gray- green, and when not feeding, they rest on the under 
side of the leaf, curled up in a spiral manner, the tail occupying the 
center, and fall to the ground at the slightest disturbance. After 
changing their skin four times they become fully grown, when they 
measure about | of an inch. 

At this season they descend iuto the ground, and form a very 
weak cocoon of earth, the ius^de being made smooth by a sort of 
gnm. In this they soon change to pupae, from which are produced a 
second brood of flies by the end of June and beginning of July. 
Under the influence of July weather, the whole process of egg depos- 
iting, etc., is rapidly repeated, and the second brood of worms descend 
into the earth during the forepart of August, and from their cocoons, 
in which they remain in the caterpillar state through the Fall, Winter, 
and early Spring months, till the middle of April following, when 
they become pupse and flies again, as related. 

REMEDIES. 

The same remedies recommended for the Currant Worms will 
apply here. They are more satisfactorily employed, however, and 
after the worms have been made to fall to the ground, a mixture of 
warm water and kerosene will destroy them as quickly ai anything. 

DESCRIPTIVE. 

Emphytus maculatus : — Imago.— Color piceous, with two rows of dull, dirty 
white, transverse spots upon the abdomen. Wings hyaline ; veins black ; eyes and 
eyelets black ; anteunso black and 9-Jointed. Legs brown and almost white at the 
joints. No particular difference of coloring in the sexes. Average expanse of female 
0.63 inch ; length, exclusive of antennae 0.24 inch. 

Z/arpa—Length 0.60—0.65 inch when full grown, having changed but little in 
appearance from time of birth. Somewhat translucent General color, pale, dirty 
yellow, with a glaucous shade along dorsal and sub-dorsal regions, inclining in most 
cases to deep blue green on the thoracic segments. Minutely wrinkled transversely. 
Venter light glaucous. Leg8--6 pectoral, 14 abdominal, and 2 caudal— of the same 
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color. Head of a more decided yellow than body, with usually a dark brown spot 
above, one nearly of the same size at the upper front, and two rather smaller ones at 
each side— joined by a brown line— the anterior spot beinj? lower down than the other. 
In certain specimens these two are blended, and there is but a trian£:ular spot on the 
top of the head, while the depth of shading on the body is also variable. 

Pupor—Ot a dingy, greenish-white color, the members being somewhat paler than 
the body. 

Numerous specimens in all states examined. 



ABBOT'S WHITE FINE WORU— Lop h7/ru8 Ahhotii Leach. 
[Ord. ^YMENOPTERA ; Fam. Tenthrsdimid^.] 

BeloDging to the same Saw-fly family as the preceding species, 
are certain false-caterpillars which are very injurious to pines. They 
belong to the genus Lophymsy so named from the plume-like anten- 
nae of the males. In Germany whole forests of pine and fir trees have. 
[*'^»- 11- • been destroyed by insects of 

this genus, and D. E. Miller has 
published a large volume on 
the depredations of four spe- 
cies which destroyed thou- 
sands of acres of pines in Fran- 
conia. Two species more par- 
ticularly occur in the Missis- 
sippi Valley, and the one un- 
der consideration is the most 
injurious of the two. The hab- 

Abbott'8 PiXE Worm: — Perfect fly magDifled; thelelt ^ . ri-1.1. 

wings removed; 2 and 3, enlarged pups; 4, larvie in its aUQ transformations 01 DOtn 
different positions, natural size: 5, cocoon natural 

»ize; 6, magnified antenna of male; 7, magnified an- ^ere first Dartiallv made 
tenna of female. *^ •' 

known by myself some ten years since {Prairie Farmer^ Nov. 10, 
1866, May 25, 1867, May 2, 1868, and P. F. Annual, 1869), and are more 
fully given herewith. • 

Abbot's White Pine Worm has been more frequently sent to me, 
with complaints of injury, from Indiana and Illinois. Yet it occurs 
over a wide extent of country, and in the columns of the Rural JSfew 
Yorker and American Agriculturist frequent records of its injuries in 
the East are to be found of late years. While its injuries are reported 
from the northern part of Missouri, it seems not to occur in the south- 
ern part of the State. 
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The following passage from a letter received from Mr. Jos. T. Lit- 
tle, of Dixon, Ills., in 1869, g;ives a very good account of the working 
of the insect : 

I find them on one clump of pines on my lawn, and in a small lot of pines in my 
nursery. Late last Fall, I discovered that those same trees had been attacked by some 
worm or other, and that the foliage had been stripped oflf the young shoots, whlcli 
shoots dried up this Summer. We had a very hard freeze on the night of October 8th, 
the mercury being at 80 degrees above zero ; but still the worms do not seem to be 
affected by the weather. They are very sluggish at any time in their movements. I 
have Scotch and Austrian Fine, Arbor VTt©, Balsam Fir, Norway, Spruce and Red 
Cedar, in the immediate vicinity of the White Pines, but they are unmolested. 

In 1872 Mr. A. W. Barber of Lancaster, Wis., lost some fine trees 
by its injuries, and it was complained of in many sections the past 
year. This worm, which is dingy white in color, with black head and 
black spots (Fig. 11, 4M) has, in every instance that has come to my 
knowledge done its principal injury late in the Fall, and may frequently 
be seen feeding into November, or after the ground is frozen about an 
inch deep. When full-fed, these larvae enclose themselves in oval^ 
bright bronze, or gold-colored cocoons, spun up between the needles, 
or in whatever sheltered situation is at hand. Sometimes the cocoon 
is formed upon the tree, but more often among the fallen needles and 
other debris and shelter beneath it. Within these cocoons the worm 
is very tightly packed, and remains till toward the following Spring, 
or even late Summer, when it becomes a pupa, with a dusky dorsal 
line and pale brown eyes (Fig. 11, ^t ^). The flies issue two weeks 
afterwards, and the sezes differ so much that they would be declared 
distinct insects by the uninitiated. The male, with the exception of 
the underside and tip of the abdomen, is jot black, his average length 
0.23 inch, and the expanse of his wings> 0.47 inch. The female meas- 
ures 0.30 inch, and expands 0.65 inch. She is of a honey-yellow, with 
the head and thorax somewhat darker than the abdomen; the thorax 
blackish at the upper posterior sides, and the abdomen having a 
lighter lateral stripe, with four or five blackish spots above it. These 
distinguishing features are much more striking in the living, than in 
the dried cabinet specimens. The antennae in both sexes are black, 
those of the male 21-jointed and with 17 long and 17 shorter plume- 
like branches: those of the female serrated, with one or two joints 
less than.the male, and 17 serrations.* 

*Fitch, in the brief and summary account ffiven of L. Abbotii, says tbat the antenna are 17- 
jointed; while another species, which he named L. Lecontei, and which he sanposed was the parent of 
worms, the description of which answers perfectly to the above, he says, has 2l-jointed antennae. I have 
examined dozens of L. Abbotii, and the antennie are usually 21 -Jointed in the (f, and 19-1ointed in the 
9, counting the scape or bulbus as 2, and the terminal enlargement as 2. In reality, however, the 
terminal Jomt ft-equently appears single, and the number of Joints is found to yary iq aifferent individ- 
uals in the same species, when large material is examined. In Abbotii I have Individuals with antennie 
having 18, 19, 20 a^d 21 Joints resi)ectively; in Abietit the number varies ftx)m 21 to 23 in (^, and from 
14 to 18 in 9 , and in LeConiei they are usnally 21 in cf and 19 in $— always counting the scape as 2. 

Abbotii ana LeContei cannot*, therefore, be distinguished by the Joints in their antemue, as, with 
others, I myself once believed they could, and the relative number of antcnnal Joints in this genus loses 
all specific value. 
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The eyes and eyelet are black, and the legs pale rufous in both 
sexes ; while the wings are hyaline with prismatic colors. In escaping 
from the cocoon, the fly makes a clean, somewhat spiral cut at one 
end, always leaving a small hinge for its prison door to swing on. 

These flies, in confinement, soon die without ovipositing, which 
indicates that they nourish on something out-doors. As with most . 
saw-flies, the perfect insects are quite irregalar in coming 6ut of the 
ground, many of them issuing in May, but others not till toward 
the end of Summer. On opening cocoons that had passed the Winter 
I have found many yet containing the larva the latter part of June, 
while others of the same brood had become flies six weeks before. 
The species has generally been considered single-brooded'; but as I 
have had the eggs laid as early as May, and the young worms feeding 
the latter part of that month, two broods are not improbably. pro- 
duced. In ovipositing, the female saws beneath the epidermis on one 
of the flat sides of the leaflet and pushes into the slit an egg, which 
is whitish, ovoid, 0.8 m.m. long on an average. As the egg swells it 
forms a conspicuous bulging of the epidermis, and the mouth of the 
slit opens and exposes more and more a portion of the egg. The young 
worm has the black head and black-ringed thoracic legs of the full 
grown individuals, but otherwise differs essentially from them> the 
body being uniformly pale and unspotted. The worms are more or 
less gregarious throughout their existence, and seldom leave a twig 
or branch till they have completely stripped it. Inconspicuous at first, 
they are seldom noticed till the denuded branches attract attention^ 
and when, after the last molt, they strip a tree with astonishing rapid- 
ity. They have a habit of throwing back the head and tail when dis- 
turbed, and if violently shaken many of them will fall to the ground. 
They also use the tail end of the body to grasp more firmly the leaf- 
lets upon which they feed. This is the worm described by Fitch aa 
the possible larva of Zophyrus LeConiei^ and the real larva of thia 
last will be described further on. 

]!{AT(JBAX ENEMIES. 

The reason that this Fine- worm abounds at times and then sud- 
denly disappears, is that it is extensively preyed upon by a parasitic 
Ichneumon fly, belonging to the genus Limneria. The species, which 
I have also bred from some wax-feeding larva (probably Ephestia 
sece) does not fully accord with any of the descriptions of Norton^ 
Oresson, or Provancher. I therefore briefly define it herewith : 
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LiMKERiA LOPHYRi, N. Sp.— $ , length 0.80—0.35 Inch. Head and thorax black with 
silvery white pile. AntennsB piceous, more than half as long as body; but slightly 
paler toward tip ; bulbus either yellowish or rufous. Ocelli either rufous or black. 
Mandibles, palpi, front and middle coxae trochanters and Ubi», pale yellow. Tegulad 
•almost white. Abdomen, with faint pile, rufous, the petiole and sides of next joint 
usually blackish. Hind legs rufous, the base of tiblsB and of tarsi paler. 

^ somewhat smaller, and with more black on the abdomen. 

Four <?'8, 12 $ 's bred from larvae of Lophyrua Ahbotii, 

REMEDIES. 

As evergreens saffer more from defoliation than decidaous trees, 
it is essential, during the proper season, to scan them very closely 
'every few days where this insect is known to prevail. When the 
worms are noticed, a syringing of hellebore water, or a dusting of 
fresh air-slacked lime, while the tree is bedewed, will destroy them. 
Oare should be taken to prevent their injuries by clearing the ground 
around the trees late in the Fall, and burning the fallen needles and 
rubbish, with such cocoons as may be among them. 

DESCRIPTIVE. 

LopHYRUS Abbotii :—ZAin;a— Average length 0.80 inch, though many will measure 
iibout an inch. A soft, dingy, white worm, having often a greenish or bluish line 
superiorly. On all joints but the first, which is entirely white, two oblong square 
black spots along the . back, and another somewhat rounder spot each side. These 
become somewhat diffuse on the three latter joints, forming on the last a single black 
patch. Three black thoracic legs, fourteen abdominal, and two caudal prolegs. 
Thoracic joints largest ; the three last, smallest and tapering. Some are marked very 
regularly, while in others the white space on the back between the spots on joints 5, 6, 
7 and 8, is much wider than between the others. This is probably sexual difference, 
since those thus marked are shorter, thicker, and of a yellower white than those regu- 
larly marked.. After each change of skin the head is at first white like the rest of the 
body, with the usual eye-spots black. No markings while young. 



LE CONTE'S PINE VfOR^—Lophyrus LeContei Yiich. 

[Ord. Hymenoptera; Fam. Tknthredikidje.] 

Abbott's Pine Worm shows great preference for the White Pine 
and is seldom found on any other* It is, moreover, the most common 
and destructive species of the genus in our part of the country. Le- 
Conte's Pine Worm is, on the contrary, a more general feeder and pre- 
fers the coarse-leaved pines, such as the Austrian, Scotch and Pitch. 
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It is also most abundant in the East. It was first sent to me in Octo- 
ber, 1867, by my friend A, S. Fuller, present editor of the Rural New 
Yorker, with the following letter. 

£ send you by to-day's mail a box of caterpUlars found feeding on the Scotch and 
Austrian pines in my nursery. lean find nothing in Fitch or Harris which will ena- 
ble me to Identify them. These caterpillars have appeared in myriads in the last few 
weelis, and they do not pass a leaf, but talse them all clean, old or young. If you can 
tell me all about this worm, please do so. 

In a recent article {R. JV. Y.^ Nov. 25, 1876) referring to the iiyu- 
ries of what is evidently the same worm, though confoanded with the 
preceding, Mr. Fuller writes : 

We have already had some pretty hard frosts up to this date, Nov. 14, and yet a 
neifi^hbor has just brought us some of these jerrubs taken from his pine trees. For sev- 
eralyears past we have noticed that these Saw-fly larvae remained upon the trees till 



neifi^hbor has just brought us some of these jerrubs taken from his pine trees. For sev- 
eralyears past we have noticed that these Saw-fly larvae remained upon the trees til 
very late in the Fall, and that it required a hard ft^eze to make them leave off feed- 
ing and dei«cend to the earth, where they spin their cocoons among the old leaves and 
other vegetable matter. 

These two pine worms have precisely similar habits, and, though 
bearing so close a resemblance to each other as to be easily con- 
founded, LeGonte's species is easily distinguished upon close exami- 
nation by having the head reddish-brown, the spots differently shaped, 
and an extra row on each side. The female fly is distinguished by 
her black abdomen. For those interested the differences are pre- 
sented more in detail in the following descriptions : 

DESCRIPTIVE. 

LoPHYEUs LbContki : — Zraroa— Average length, when full grown, about one inch. 
Color, dingy or yellowish-white, and void of any greenish or bluish hue. Dorsal black 
marks wider anteriorly than posteriorly, and usually broken transversely iu the full 
grown individuals ; also further apart than in L, Abbotii. Lateral spots sub-quadrate, 
with an additional row of smaller black marks below them. Head shiny reddish-brown, 
with black eye-spot each side. Jaws tawny. Anal Joint entirely black above. Ven- 
ter and prolegs (14 abdominal and 2 anal) immaculate. Thoracic legs black, with white 
Joints. When young it is without marks, and some of the full-grown specimens have 
them more distinct than others. 

/>2^pa—Undi8tlnguishable, except in the average larger size, from that of Zr. Abbotii, 
Imago — The male fly can scarcely be distinguished at first sight from that ot the 
other species, though the average size is somewhat greater, and the brown parts, viz.: 
venter, and tip of abdomen above, are of a somewhat deeper rulous-brown. The an- 
tennae are more often and regularly 2l-jointed than in Abboiii, 

The female is distinguished, however, by her body being jet black above, except a 
small brown patch at the extremity and a transverse line of the same color just below 
the thorax ; and by her wings being smoky instead ot hyaline. Venter with a black 
longitudinal line, more or less intense, each side. Thorax and head as in Abbotii, if 
anything, a little deeper in color. Average length 0.40, and expanse 0.70, though some 
will measure 0.60 inch and expand 0.82 inch. 

There are several other American Saw-flies belonging to the 
same genus {Lophyrus) whose larvae doubtless feed upon evergreens. 
One {Lophyrus abietia Harris) which is treated of by Harris, depre- 
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dates more particularly on the Fir, and, as a worm, is at once distin- 
guished by being green, with darker green lines, but no spots, and by 
making a grayer cocoon. The larvae of Lophyrua Amerioanua Leach, 
Z. Fdbricii Leach, and of Z. oompar Leach are unknown, and I sus- 
pect that some of these supposed species will prove to be but varie- 
ties of the three whose habits are here recorded. 



THE COLORADO POTATO-BEETLE. 

In some parts of Iowa, Wisconsin and the Northwest, this insect 
was very troublesome again the past year, but from one cause and 
another, though principally on accooint of the wet character of the 
past two summers, it attracted little attention in Missouri and the 
larger part of the Mississippi Valley. Yet on the Atlantic, and 
especially in the New England States, it has been a most fruitful 
theme of discussion and a constant object of warfare: nor have its 
doings ceased to interest Europeans. A pretty full record of its move- 
ments aAd of the more important and practical topics connected with 
it, has been published by me from year to year, and quite a demand 
has been made for back copies of these Reports from people in the 
East, and even from Europe. The editions of the earlier Reports, 
which contained most information on the subject have long since been 
exhausted, and in order to satisfy the demand, I prepared last Fall ^ . 
small work entitled ^' Potato Pests," in which, with other insect foes 
of the Potato, the Colorado Potato-beetle is treated of at length. 
The work is published by the Orange Judd Co., of New York, and 
what I have to say below is mostly taken from it, and will serve to 
complete and complement what has previously been published in 
these pages. 

SPREAD OF THE INSECT DURING THE YEAR. 

During the past year, 1876, the insect has swarmed in most of 
the New England States, and especially on the sea shore. It has 
extended north around Montreal, and was especially abundant as far 
as Trois Rivieres \* while in its eastern progress it has overrun Con- 



*L. Pro rancher in Natwaliste Canadien, Aug. 187G, p. 249. 
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necticot, Massachusetts, Yermont and New Hampshire and extended 
some distance into Maine. At Milestone and other places in Connecti- 
cut the beetles were washed ashore in such numbers in September as 
to poison the air, and the captain of a New London vessel found that 
they boarded him in such numbers while at sea that the hatches had 
to be closed. At many watering places, such as Cape May, Coney 
Island; Long Branch, Eockaway and Newport, they proved a great 
nuisance, beiog crushed and killed in large numbers by the continual 
promenading along the beach. The New York Times reported their 
impeding the progress of a train on the Central Bailroad at Orinnell 
Station: "the rails were covered with them for a mile, and after a few 
revolutions of the drivers the wheels lost the friction and slipped as 
if oiled ; *** they had to be swept oflF, and^the track sanded before any 
progress was made." 

The following items will further convey a good idea of the preva- 
lence of the pest along the coast : 

A day or two ago a party of £:entlemen fishing near the middle of Long Island 
Sound, saw s^reat quantities of potato bugs covering the surface of the water as far as 
the eye could reach. Every floating article, as well as the water, was packed with 
them, and many were cliniring to eel-grass and sea-weed under the water. The wind 
was blowing from the south, and had probably carried them ft*om the island, and they 
were being wafted toward the Connecticut shore^ Inland on the island the bugs 
appear to m increasing in numbers, and, the potato vines being dry, they have attacked 
the egg-plants, pepper plants, and tomato vines.— [Correspondence of N, T, Tribune 
ftt>m Huntington, L. I. 

The sea coast in the vicinity of this city and the shores of Long Island Sound 
are, at the present time, undergoing invasion by countless myriads of potato bugs. 
Where the insects come from is a mystery. They seem to cling to the floating sea 
weed and are left therewith on shore by the tide. At Coney Island and other points 
directly on the ocekn, the buKs are most numerous, showing that they have been 
brought hither by sea currents, and by similar means have been swept into Long 
Island Sound. It Seems hardly possible that the insects will now fail to reach the 
other side of the Atlantic, as they may find transportation on vessels, or be carried 
over in the drifting weed of the Gulf Stream.— [5eien^i;!c American^ Aug. 5, 1876. 

While at Atlantic City, N. J., last Saturday, I noticed great numbers of the 
Colorado Potato-beetle flying about on the beach. I have never seen them so active 
before. Their unusual activitv there may be the result of hunger, as there is an entire 
absence of the Solanacesa, either wild or cultivated, in that vicinity.— [From a letter 
from O. W. Letterman, Allenton, Mo., July 22, 1876. 

There were twice as many potato-beetles as all other kinds put together. They 
evidently had been eastward bound, dropped into the ocean, and were brought back 
by the returning waves. We may infer also that many never reached the shore again 
from which they had made their departure, but were gobbled up by the fishes that 
sometimes plentifully inhabit those waters. Nor is this all : some distance up the Bay, 
and nearer the town of "Lewes," there is a tressel work— called the "Pier"— which 
extends a quarter of a mile out into Delaware Bay, upon which is a railroad tra<^ 
upon which the cars of the Junction Bailroad dailyVun to dischar^ their cargoes into 
sailing vessels and steamboats that periodically leave the outer end of the pier for New 
York, Philadelphia, Boston, Baltimore and other points. In the morning and the 
evening, when less commercial activity reigns, the pier is esteemed a capital place to 
fish. Well, all along this pier, from the shore to the extreme outer end, the ubiquitous 
potato-beetle was present, and at the outer end far more numerous than nearer shore. 
The State of Delaware at the time was full of these beetles, from one end to the other. 
The fruit-growers were shipplnjc their peaches to market, and every cargo brought 
down from the interior also brought: down a goodly number of the beetles, and it is 
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not at all sarprisiDpf that they should be carried aboard of the waiting vessels, and 
transported to other parts of this country, if not to Europe.— [8. S. Bathvon, in Lan^ 
cMter Farmer^ Aug. 1876. 

RATE AT WHICH IF TBAVELED. 

Walsh estimated, from the rate at which it traveled in the earlier 
history of its march, that it woald reach the Atlantic in 1881. From 
subsequent calculations I placed the date at 1878, but it in reality 
touched the Atlantic seaboard at many different places in 1874. It thus 
spread at an average annual rate of about 88 miles. But the annual 
rate was by no means uniform. Earlier in the history of its march 
the rate was much lower, and until it got east of the Mississippi, did 
not average fifty miles. A glance at the accompanying map (Fig. 12) 
will suffice to show that the line of most rapid spread was along the 
line of greatest human travel and traffic. In facU after it had reached 
New York it began to extend and swarm both north and south along 
the coasts before many of the inland counties on similar parallels 
were reached by the main line of the immense army. 

HOW IT TRAVELED. 

As the larva is sluggish and never leaves the plant from which it 
is hatched, except in quest of more food, until it is ready to pupate, 
all the journeys of this insect are necessarily made in tbe perfect 
or beetle state by means of the ample rose-colored wings, which, 
when the insect is at rest, are compactly folded up beneath the 
striped wing-covers. Its spread, however, over the more populous 
portions of the country, is not to be attributed to its powers of fight 
alone. It undoubtedly availed itself, to no incopsiderable extent, of 
every means of transportation afforded to other travelers, and often 
got a lift on eastern bound trains, and most probably crossed the 
more barren plains bordering its native confines through man's direct 
agency, i. e. by being carried. There is a possibility that in some 
instances it may have been carried in the egg state on living plants, 
or in the pupa state in lumps of earth ; but these modes of transit, if 
they have occurred at all, have necessarily been exceptional. Even 
the winds and waters aided its progress. Its invasion of Canada, for 
instance, took place at precisely the two points where we should 
expect to first meet with it in the Dominion, namely, near Point Ed- 
ward, at the extreme south of Lake Huron, and opposite Detroit, 
near Windsor, at the southwestern corner of Lake St. Glair ; for all 
such beetles as fly into either of the lakes from the Michigan side, 
would naturally be drifted to these points. 

Many insects that are subject to very great multiplicatioh, though 
not naturally migratory, often acquire the habit of migrating in 
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swarms from one part of a country to another ; and the migrating 
tendency has at times been qaite marked in our Doryphora during its 
eastward march. This tendency is particularly noticeable in the last 
or Fall brood, and I have seen the beetles in autumn, swarming in the 
air or traveling in immense armies on foot — all instinctively taking 
the same direction, which is indeed a peculiarity of all animal migra- 
tions. There can be little doubt, therefore, that the larger areas 
have been traversed by this insect in the latter part of the growing 
season. 

AREA INVADED BY IT. 

From the foregoing account it is manifest that this pernicious 
beetle has spread over an area of nearly 1,500,000 square miles, or 
considerably more than one third the area of the United States. It 
has traveled over two-thirds of the continent in a direct eastern line, 
and at least 1,500 miles of this distance since 1859. It occupies at the 
present time, more or less completely, the States of Colorado, Ne> 
braska, Kansas, Minnesota, Iowa, Missouri, Wisconsin, Illinois, Michi- 
gan, Indiana, Kentucky, Ohio, New York, Pennsylvania, District of 
Columbia, Virginia and West Virginia, Maryland, Delaware, New 
Jersey, Connecticut, Rhode Island, Massachusetts, Vermont, New 
Hampshire and Maine, in none of which it was autochthonous, except 
the first mentioned. If we wish to outline the whole territory now 
occupied by it, we must add to the above, parts of Wyoming and 
Dakota, where it was native, a large portion of Canada and limited 
portions of N. Carolina, Tennessee, Arkansas, Indian Territory, Texas 
and New Mexico. The map given on page 36 (Fig. 12) tells the story 
better than any words I can employ. 

CAUSES WHICH LIMIT ITS SPREAD. 

There are reasons why the Colorado Potato-beetle did not spread 
as rapidly along the line of its southern as along that of its northern 
march. The first is, that the potato is not in such general cultivation 
along the latter as along the former parallel, and potato fields are> 
therefore, more scattered ; the second, that the insect was northern 
rather than southern in its native habitat ; the third, that it suffers 
and does not thrive where the thermometer ranges near 100® F. The 
larvaB frequently perish under such a broiling sun as we sometimes 
have at St. Louis, and during very hot, dry weather, it frequently fails, 
as it did in 1868, to successfully go through its transformations in the 
ground, which becomes so hot and baked that the pupa dries out, and 
the beetle, if it succeeds in throwing off the pupal skin, fails to make 
its way to the surface. For these reasons it may never; extend its 
range very far south of the territory now occupied. Its northern 
spread is not limited by any such cause, and the intensity or length 
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of the winter will hardly aflFect it, except in reducing the namber of 
poBsible annaal broods, and consequently its power of multiplication. 
The state of dormancy once entered into may continue a month or 
two, more or less, without seriously affecting most insects. We may 
expect, therefore, to see it push to the northernmost limit of the potato- 
growing portion of the country — a limit which it has already well nigh 
reached. 

The question whether it will extend farther westward and reach 
the Pacific, i^ a more interesting one. There is the best reason for 
believing that the Rocky Mountains furnish an impassable barrier to 
it, as they do to so many other insects. It has already been shown 
(Rep. 7, p. 2) how potatoes in the mountains were for years less affected 
than were those of the Mississippi Valley; but that in 1874 the insect 
proved quite injurious to those of the mountain region of Colorado. 
The fact is well established that it has not reached more than three or 
four miles into the mountains, or to about the middle elevations — say 
8,000 feet above the sea level. The reason is that the atmosphere 
alcove that level is so dry and attenuated that, taken in connection 
with the cool nights, the eggs, or the larvaB that succeed in hatching 
from them, shrivel and dry up. We have here, therefore, a physical 
barrier to its further westward progress, and the beetle is no more 
likely to reach Oalifornia without man's direct assistance and carriage 
than it is to cross the Atlantic Ocean without the same means. 
Whether it could thrive on the Pacific Coast, where the summers are 
so dry, is another question ; but I fear it would hold its own, in many 
portions, if once introduced. In this connection it will be well to 
state that geographical races of DorypAora lO-lineata^ differing in no 
very important characters from the typical northern specimens, occur 
in S. Texas, New Mexico, Arizona and Mexico, though they seem to 
have no more acquired the potato-feeding habit than the D. junota 
has done. 

HOW IT UA8 AFFECTED TUE PRICE OF POTATOES. 

During the earlier years of'the insect's devastations in the Missis- 
sippi Valley, it materially affected the price of potatoes, not only by 
its direct ravages, but by discouraging farmers from attempting to 
cultivate the crop on an extensive scale. In 1873 the price reached 
the high figure of $2.00 per bushel (wholesale) in the St. Louis market, 
and many a family had to forego the luxury of a product which a few 
years before had been one of the cheapest of the farm, and so abun- 
dant as to enter largely into the feed of all kinds of stock. At the 
present time, with the improved methods of fighting the enemy, there 
is no longer the same dread of it in the Western States that formerly 

Digitized by VjOOQIC 



40 NINTH ANNUAL REPORT 



existed : its management is considered part of potato-culture, and its 
natural enemies assist man to that degree that its effect on the crop 
is less felt. The quality of the tuber was very seriously affected 
through the defoliation which the vines so generally endured, and it 
was at one time difScult to get a non-watery potato on our western 
boards. 

THE MODIFICATION IT HAS UNDERGONE. 

In previous Reports I have, from year to year, shown how the 
species, as it spread over the country, became modified in habit, and 
increased the number of its food-plants. It has also undergone con- 
siderable modification in character. Specimens which I have exam- 
ined from different parts of the country, show great variation in 
the marks of the thorax, in size, in coloration, and even in the orna- 
mentation of the elytra and legs. The yellow varies from deep gam- 
boge to almost pure white, the black line along the elytral suture is 
either very distinct or as obsolete as in junota; while some specimens 
have the pale legs and the femoral spot, more or less distinct, which 
are so characteristic of this last. In northern Iowa and Wisconsin I 
have seen millions traveling over the ground, the average size of the 
individuals being not more than half that of the more typical speci- 
mens ; and the general ground-color being white rather than yellow. 
In its southern range the colors tend to brighten and the black to 
become more metallic. Indeed, the variation which it has already 
exhibited furnishes interesting material for the close species makers. 

AN ADDITION TO ITS NATURAL ENEMIES. 

Among the many different enemies of this potato depredator that 
I have treated of, only one true parasite {Lydella doryphorcB) was, 
up to 1876, described, and that an internal one. In the summer of 
1873, Mr. H. C. Beardslee, of Paynesville, Ohio, sent me a mite with 
which he found Doryphora attacked, and last summer this same mite 
was found by Mr. W. R. Gerard, to very generally infest the beetles 
around Poughkeepsie, N. Y. It sometimes so thickly crowds and 
covers its victim that no part of this last is exposed, and the beetle 
thus infested languishes and eventually perishes. This minute para- 
site is about the size of the head of a small pin, broadly oval, de- 
pressed, the body in one piece, somewhat tough above, and yellowish-' 
brown in color. It is not uncommon on other beetles, and is closely 
allied to a well known European mite parasite of beetles and other 
Articulates — the Uropoda vegetans. This last is described by authors 
as possessing the peculiarity of attaching itself to the hard, shelly 
parts of its victims by means of a threadlike filament that issues 
from the posterior part of the body. A careful study of our American 
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bf the mite, veutral view, and showing the penetrating organs lying between the 
legs; c, the organs extended; d the daw; e, the excrementitions lllament— all 
greatly enlarged. 

species has convinced me that the similar anal filament, which also 
helps it to adhere to Doryphora, is in reality excrementitions, stick- 
ing to the beetle and to the mite by a flattened disc at either end— r 
being quite fragile and easily broken. The trae penetrating organs, 
which enable the mite to hold tenaciously to its victim, and doubt- 
less assist in obtaining nourishment, I have discovered to be a pair 
of extensile processes, each armed at the tip with a bifid claw, some- 
what resembling that of a lobster. When at rest these organs are 
retracted and lie between the legs and just under the skin. When 
extended, they are usually brought closely together and extend the 
whole length of the animal beyond the head. They seem to be thrust 
forward by a series of muscles at the base, and I have frequently seen 
one extended while the other remained retracted. Thus, in addition 
to the more frail excrementitions and adhesive filament, this Uropoda 
is provided with an organ that is beautifully adapted to penetrating 
the hard covering of beetles, and of thus securing it to its slippery 
support* 

* As will be seen by the figure, these organs in repose extend so far back toward the anas that it 
is diiDcalt to believe that they compose part or the mouth structure. Yet in carcflilly studying them I 
felt conyinoed that they were maxillae, or rather the homologues of these organs in hexapods, and, in 
June, 1876, so informed Dr. A. S. Packard, Jr., to whom I submitted specimens Through his cour- 
tesy I have recently (Jan. 5, 1877,) had the pleasure of perusing an elaborate and admirable article by 
P. Kramer, of Schleusinffcn, Prussia, on the natural history ot certain genera in the family Gamasidse, 
published in the Archiv Jaer Naturgeachichiey 42d year, Part 1, 1876. According to Kramer these hith- 
erto nndescribed organs (his Scheerentatter) occur in most Gamasid mites, though differing |n*eatly in 



length and considerably in form in different species He considers them 3-Jointed, the basal Joint simply 
cylindrical, the second likewise so at base, but ending in a strongly chltinized claw, generally toothed 
inside, and the third forming the inside finger of the claw, also generally toothed. In Uropoda Ameri- 
cana no true joints are discernible in the body ot the processes, though there are restric'ions. These 
maxillSB are evidently elastic and the anterior portion may be retracted moreor less into the basal. Nor 
should I designate as a Joint the thumb-like articulation of the terminal claw. Indeed, the^e claws 
seem to me to both of them articulate on the end of the process. In the species under consideration 
two teeth are sometimes discerned on the small thumb, but ordinarily they are not easily resstlved. t 
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ITS INTBOPUCTION TO EUROPE. 

While some Earopeans have been unduly alarmed, and inclined 
to take proscriptive measures to prevent the insect's introduction, 
others have ridiculed the idea that the insect could get to Europe, one 
of them declaring that there is no more danger of the insect's chance 
transportation than that of our rattlesnake. 

The opinion is also freely expressed by certain good authorities, 
that the female could not retain her eggs during a whole passage. 
They forget that the eggs are laid at different times, covering a period 
of several weeks, and that the hibernating beetles are restless and 
active, without inclination to lay, for several weeks in Fall and 
Spring. 

The actual occurrence of a living beetle on the Bremen Dock 
Yards, in a cargo from New York, was extensively reported in the press 
last Summer, but as the accuracy of the report was subsequently 
questioned, I took some pains to ascertain the truth. The German 
Oonsul at New York, H. A. Schumacher, obtained for me every 
assurance of the fact ; while Prof. Dr. Buchenau, of Bremen, confirms 
it. The beetle was found alive in unloading a cargo of Indian corn 
from the steamer ^^Neckar," and another specimen was found in mid- 
ocean on the coat of a passenger of the same vessel. 

Others, and among them some good entomologists, particularly 
of the Belgian Entomological Society, continue to express the belief 
that our Doryphora would not thrive if introduced. I have already 
expressed my belief that '^ an insect which has spread from the high 
table lands of the Rocky Mountains across the Mississippi Valley to 
the Atlantic, and that flourishes alike in the States of Minnesota, 
Wisconsin, Upper Canada and Maine, and in Maryland, Virginia and 
Texas — in fact, wherever the potato succeeds — will not likely be dis- 
comfited in the potato-growing districts of Europe." — 7th Rep., p. 5. 

The more serious and weighty reasons against the possibility of 
acclimatization, have been urged by H.W. Bates, F.L. S.,in a memoir 
published in 1S75, in the Journal of the Royal Agricultural Society of 
England, (Vol. XI, Part II). He argues, firstly, that no American 
beetle has been acclimated in Europe, though several European 
species are known to have been in America ; secondly, that the group 
to which Doryphora belongs is not represented in Europe, and is 
remarkably restricted to elevated plateaux in the interior of this con- 
tinent, and range toward the tropics rather than toward the north ; 
thirdly, that the insect has not passed west of the dividing ridge of the 
Rocky Mountains, or got foothold on the Pacific Coast, which in climate 
more nearly resembles Western Europe. ^ ^ 
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Mr. Bates lays some stress on the fact that few American plants 
and insects have been acclimated in Europe, citing only the Oommon 
Water Weed, {Anacharia Canadensis)^ which has spread through 
their ponds and canals, and the Grape Phylloxera, which has done so 
much injury to French vineyards. He alsd says that no American 
beetle has become acclimated. While it is true that we have received 
many more species than we have given, enough more of our insects 
and plants have established themselves there to weaken the force ot 
the objection. The Horse Weed, {Erigeron Canadense)^ and the Grape 
Mildew, {Oidium Tuckeri)^ may be added to the plants ; our common 
White Ant, ( Termes flavipes\ has done much damage in some parts 
of Germany ; the Woolly Aphis, or American Blight, {Eriosoma 
pyTi\ is quite a pest in England and on the Continent; a minute 
yellow ant, {Myrmica molesta\ which so annoys our housekeepers^ 
has, according to Fr. Smith; been naturalized, and is very troublesome 
in England ; while at least two of our beetles, viz., the Pea Weevil^ 
(Bruchus pisi), and the American Meal Worm, (Tenehrio olscurus)^ 
have been naturalized in Europe — the former doin^ some damage in 
S. France ; the latter being quite widespread and now sent back in 
about equal numbers with the European Meal Worm, {Tenehrio 
molitor)^ by those who make a business of rearing the worms for bird 
fanciers. 

There is some force in all of his arguments, but Mr. Bates does 
not sufficiently appreciate the exceptional adaptive and migrating 
powers which the species has exhibited. There are hundreds of North 
American insects — and some of the moat injurious too — which no one 
fears will ever reach Europe or establish themselves there, because 
they are restricted, and have for years been restricted to certain geo- 
graphical areas. They have exhibited no especial powers of adapta- 
tion to new conditions. But our Potato-beetle forms one of those 
exceptional cases thsCt occasionally confront us. We mark and note 
the exceptional vitality though we cannot give a reason for it Why 
has Doryphora lO-lineata overrun the country and become such a 
pest, while its scarcely distinguishable congener, Doryphora juncta^ 
feeding on the same genus of plants, has proved incapable of that 
adaptation, and remained harmless ? Whatever the reason, the fact 
weakens the force of all generalizations based on geographical distri- 
bution. The reasons why the species has not passed west of the Kocky 
Mountains, find also their best explanation in the facts already men- 
tioned in considering the causes which limit its spread. 

The possibility of its importation, in a living condition, on 
vessels, is now assured by the experience of the year 1876, and I 
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most tbiDk, with the facts before me, that the possibility of its acoli* 
matization is equally ^reat, especially in South Europe, That it 
would also hold its own in England and Ireland I have not much 
doubt It will rather enjoy the more temperate climate ; for while it 
thrives best during comparatively dry seasons^ both excessive heat 
and drouth, as well as excessive wet, are prejudicial to it. Let us hope 
that it never will become established in Europe, but that a sufficient 
knowledge of it will be disseminated there to cause the speedy detec- 
tion and extermination of the few that may, from time to time, be 
carried over. Let the Europeans not neglect precautionary watch- 
fulness, however, by virtue of the arguments of those who believe 
that the insect could not stand their climate — lest they some day learn 
to their sorrow that they have needlessly underrated our Doryphora's 
toughness of constitution. 

It is gratifying to note that some of the governments are not 
neglecting those precautions. The Commissioners of Customs in 
Great Britain have issued an order, acqompanied by a description 
and figure of the insect, directing the officers of the Out-Door Depart- 
ment of the Service to especially look for and destroy any beetle 
answering the description given, which they may find '^ on board ves- 
sels, or on wharves, quays, sheds, or packages landed from vessels,'' 
and to encourage other persons to do the same. 

The German Government has also issued a fine colored placard, to 
be posted on ships communicating between the two countries. Sur- 
rounding well executed figures of the insect in different stages, occur 
the following appeal and directions, the whole gotten up very much 
as recommended in my 6th Beport. 

LOOK OUT FOB THE POTATO-BEETLE ! • 

A warniniif and request, addressed to all who caa assist in preventing the importa- 
tion of this beetle, and thereby make themselves Benefactors of their Fatherland. 

Published by Order of the Royal Pruaeian Agricultural Department, 

The drawing herewith presented shows the insect, with e^gs and larvae, which is 
known in North America as the Potato- beetle, Colorado Potato-beetle, Colorado bu^ 
and Potato-bug ; and which, of late years, has damaged the potato to such an extent 
as to render its cultivation, in some parts of America, almost impossible. Therefore 
the importation of this beetle into Germany should be prevented by all possible means. 
The Potato-beetle and its larvra live principally on the leaves of the potato plant ; bat 
it has also been known to feed on the different species of night-shade, on the tomato, 
and even on cabbages. 

[Here follows a succinct and very good account of its natural history, and of its 
spread over the continent] 

The only danger of importation of these insects into Germany lies in the maritime 
intercourse between the two countries. Swarms of the beetles are carried out to sea 
by the wind, and it is not improbable that numbers of them might fall onto ships, and 
so reach, alive, the German sea-ports, it being proved by experiment that they can 
exist for six weeks without food whatever. It is also possible that they might be 
brought on ship-board singly through being packed in with vegetables purchased in 
American sea-ports, such as cabbages or tomatoes, or other merchandise. Larv» and 
eggs might be shipped in like manner. [This, as I have already shown, is unlikely.] In 
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the earth adhering to the potatoes there is also danger, as with it the pupeo and even 
the beetles can be imported. 

Now, as all remedies hitherto tried against this pest, such as hand-picking or 
poisoning in the fields, have proved unsatisfactory [it is scarcely necessary to stat^ to- 
the American reader that this is iiicorrect], the importation of the beetle into this 
country would be simply the destruction of German potato culture, on which, in a 
great measure, depends the subsistence of our population. 

All captains, crews and passengers on vessels running between America and 
Germany will, we hope, willingly lend their assistance to the prevention of such a 
calamity by keeping a sharp look-out for beetles, eggs, larva and pupsa ; by destroying 
every specimen found on ship-bourd ; by avoiding all unnecessary trade in vegetables ; 
by using all possible precaution in the matter of clearing ships, etc.— thus materially 
helping the officers of our sea-ports. 

AU officers of German sea-ports are requested to inspect keenly all articles of 
American export whereby the beetle might be unintentionally introduced into Ger- 
many. The importation of potatoes from America, and the transferring ol potato^ 
peelings and kitchen waste from the ships to land, is herewith forbidden. 

"POTATO PEST POISON.'' 

Several persons wrote last Summer to get my opinion of a pur- 
ported new remedy for the Colorado Potato-beetle, then being exten- 
sively advertised under the above name by the Kearney Chemical 
Works, 66 Cortland street, New York City. I should, on general prin* 
ciples, dissuade any one from purchasing a secret remedy, when a 
cheap^ simple and eflFective one is well known. Yet, as there is always 
room for improvement, and the inventor and discoverer of something 
valuable has aright to profit by his discovery if he can, I am just as 
ready to commend as to condemn any insect remedy oflFered to the 
public, according as it merits condemnation or approval — desiring to 
do justice to the rights of the individual as well as of the public. 
What, then, is this new " Pest Poison,'' and does it represent some 
valuable discovery which deserves to be kept a trade secret ? Or i& 
it simply one of the many secret nostrums constantly offered to the 
farmer by schemers who desire to fill their own pockets ? Let a can- 
did consideration of the matter decide. 

The circular of the firm claims that this ^^ pest poison " is manu- 
factured on '' strictly scientific principles," and that it is " the only 
safe, sure and cheap destroyer of potato and tomato bugs, chinch 
bugs, cut worms, wire worms and army worms, caterpillars, and all 
insects which prey upon vegetation !" Whenever men are found mak- 
ing the ridiculous claim, for any substance whatever, that it is a uni- 
versal cure for all noxious insects, it is safe to set them down as ignor- 
amuses or charlatans. The habits and modes of life of insects are sa 
varied that what may prove a perfectly satisfactory remedy against 
one species is often utterly worthless against another; while for 
successful warfare special tactics are required in almost every case. 
The circular further unqualifiedly claims on one page that the poison 
^'is not injurious to vegetation," while admitting in a special notice 
on another page ^^that, if used too strong or too frequently, it injurea 
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vegetation." The truth is that many tender plants are injured by it 
even when used as recommended^ while even stout leaved evergreens 
are seriously injured when the strength of the solution is doubled. In 
the '^ directions for use" we find brief accounts of various insects, 
which show on their face that the authors of the circular and agents 
for the poison know nothing about the insects they speak of, and 
recommend their poison for species upon which it has never been 
tried. The directions under the head '^Army Worm" may be taken as 
a sample. The passage, with the exception of the first and last sen- 
tences, is taken almost word for word, without credit, from an article of 
mine (New York TViJwn^, November 16, 1875); and in the sentences 
excepted, we are told that the army worm belongs to the " order of 
nootuaP^ (Nootua is an old genus of the order Lepidoptera)^ and that 
for this insect the solution must be made of double strength, whereas, 
thus made, it will injure most grasses. 

The special notice closes with the following paragraph : 

Furthermore, lest a prejudice should be founded on the fears of some people that 
the vines or crops will absorb the poison, we have before us detailed experiments 
for several years past, showing that not a trace' of this poison has ever been found in 
potatoes or grain which have been watered with this solution in much greater quantities 
than was necessary to destroy worms or insects, and the opinion, also, of eminent 
chemists, that once in the ground the poison is completely neutralized. 

Here again the circular misleads, and I very much doubt whether 
there is a particle of truth in the statement as to the years of experi- 
ence or the opinions of eminent chemists. Such language would hold 
true of the Paris green mixture, but not of the poison advertised. 
This, upon analysis, proves to be a mixture of arsenate of sodium and 
common salt, faintly colored with rosaniline ; and as opposed to the 
opinions of the unnamed ^^ eminent chemists " of the circular, I will 
quote the opinion of Professor Wm. K. Kedzie, of the Kansas State 
Agricultural College, who says that ^^ the great objection to the use 
of these compounds is their extreme solubility in water. They are 
offered to the plant in perfect condition for absorption into its circula- 
tion ; and while, in the case of Paris green, the minute proportion 
dissolved is at once rendered inert by the hydrated oxide of iron in 
the soil, it is by no means certain that the proportion of the latter is 
in every case sufScient to accomplish this when the arsenic compound 
is applied in such large quantity and in complete solution." 

Last year, in my eighth Report, I had something to say of a '^Potato 
Pest Poison," manufactured by the Lodi Ohemical Works of Lodi, N. 
J,, showing that it did not work as effisctualiy as the Paris green 
mixture, and that there could be no advantage to the farmer in its 
employment. It was composed of equal parts of salt and arsenic 
(arseniate of soda). Experiments which I made last Summer show 



Digitized by 



Google 



OF THE STATE ENTOMOLOGIST. 47 



that the Kearney pest poison acts very much like its Lodi prototype, 
the only advantage over which it can claim being the faint coloring. 
The Lodi Company sold a 1 lb. package for $1, which was to be dis- 
solved in 120 gallons of water or more. The Kearney Company sell a 
half pound package for 50 cents, which is to be dissolved in 60 gallons. 
Of course either company could get any number of testimonials as 
to the efficiency of their compounds. They herewith have mine. To 
put forth the false claim of the circular I have noticed, is simple hum- 
bug. There are plenty of farmers, who, rather than go to the trouble 
of making their own mixtures, will send for such poison packages, 
when they once know what the mixture is, where they w.ould not 
think of ordering a secret remedy. My advice to the manufacturers 
would be '' do not sail under false colors, or claim more than your 
mixture deserves: let people know that there is just asmuch danger, 
if not more, in its use, as there is in the use of Paris green in the wet 
method. Do this, and put your article up in more secure packages, 
so that the poison in deliquescing does not soak and drip through in 
hot weather as it now does ; and I believe you will still do a good 
business, and deserve not to be ranked as charlatans." 



THE ARMY ^ORTA.—Leuoania unipunota Haw. 

FURTHER NOTES AND EXPERIMENTS THEREON. 

In the article on this insect in my last Report, certain important 
and mooted questions as to the mode, place and time of oviposition 
were settled definitely by observation. I have made further observa- 
tions and experiments during the past year which are of interest as 
completing our knowledge of this insect's natural history. They 
were summed up in a brief paper read before the American Associa- 
tion for the Advancement of Science at its meeting in Buffalo, and 
what follows is mainly taken therefrom. 

The eggs are thrust in between the sheath and stalk of well 
grown grasses, whether cut or standing; or occasionally in between 
the natural fold of the green leaf or the unnatural curl at the sides of 
a withered leaf. On low blue grass, where my first observations were 
made, they are, as stated last year, almost invariably laid in the fold 
at the base and junction of the terminal leaf with the stalk. The 
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moth invariably endeavors to secrete them. They are generally laid 
in single rows of from five to twenty and upward, and they are 
accompanied with a white, glistening, viscid flaid, which glues them 
to each other and to the plant, and, when laid in the fold of a spear^ 
draws the two sides securely over them, leaving but a glistening streak 
along the more or less perfectly closed edges. 

There is one other mooted question in the natural history of the 
Army Worm which I have, the past Summer, been able to settle, viz. 
whether the species is single or double-brooded. In the review of 
the matter in my 8th Report, I canle to the conclusion that, in the 
more northern States at least, or over the larger portion of the country 
in which it proves injurious, it is but singlebrooded ; and I am still of 
the opinion that such is the case. But I have proved that, like so 
many other species which are single-brooded further north, it is fre* 
quently, if not always, double-brooded in the latitude of St. Louis. By 
carefully feeding the moths reared from my first larvae with sweetened 
water, and supplying them with grass in spacious vivaria, I succeeded 
in obtaining eggs from them. These eggs in due time hatched, and 
the second brood of worms gave me the moths again early in August. 
The worms were generally paler than those of the first brood, and 
being the second generation reared in confinement, they were less 
healthy. I obtained, in consequence^ but five moths, all of them 
unfortunately females. One of these escaped, three died without 
showing any development of the ovaries, while the fifth died with 
the ovaries so well developed that the eggs, in a state of nature, 
would probably have been laid within a week. This was about two 
weeks after issuing or about the middle of August, and would indi- 
cate that a third generation of worms may exceptionally be produced. 
Indeed, by dilligent search out-doors I found larvae of difierent sizes 
all through the month of August, and a few full grown individuals as 
late as the i^Sd of September. Moths were also obtained as late as 
October 9th from such worms. There is the greatest irregularity about 
the development of individuals of the same brood and little doubt in 
my own mind that while the production of a third generation of 
worms is the exception it may some years prove the rule. 

The male moths, reared and fed in confinement, lived on an aver- 
age 10 days ; the females which were impregnated, twice as long, com- 
mencing to lay about a fortnight after issuing. What I have previ- 
ously said as to the longevity of these moths applies therefore to the 
last or Fall brood only. The worms obtained the latter part of Septem- 
ber entered the ground and were found dead upon subsequent exami- 
nation, but would doubtless have hibernated in chrysalis and confirmed 
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the conclasions which I have drawn (Rep. 8, p. 45) that the species 
may hibernate in the chrysalis as well as the moth state. 

All the observations I have made are in harmony with the prac- 
tical conclusion arrived at a year ago, that the eggs of this insect do 
not, as a rnle, if at all, pass the Winter at the foot of grass stalks, as 
was heretofore sarmised. Nevertheless, the barning over of meadows 
and grain stabble in Winter will act as a preventive of Army Worm 
iiguries, for the reasons that the moth lays very early in Spring, that 
she prefers the fn]l-grown sheath and stalk, even when dry, to the 
yoang green spears, and that she cannot well lay her eggs, for want 
of support, where the grass is yet sparse and thin, as it is when first 
starting in a burned meadow. In my last Summer's experiments the 
females, in secreting their eggs, invariably showed a preference for 
old hay over fresh and growing grass. Finally, without entering into 
further details, I give the following as a revised summary of the 
history of the Army Worm : 

SUMMARY OF ITS NATURAL HISTORY. 

The insect is with us every year. In ordinary seasons, when it is 
not excessively numerous, it is seldom noticed : 1st, because the moths 
are low, swift flyers, and nocturnal in habit ; 2nd, because the worms, 
when young, have protective coloring, and, when mature, hide during 
the day at the base of meadows. In years of great abundance the 
worms are generally unnoticed during early life, and attract attention 
only when, from crowding too much on each other, or from having 
exhausted the food supply in the fields in which they hatched, they 
are forced, from necessity, to migrate to fresh pastures in great bodies. 
The earliest attain full growth and commence to travel in armies, to 
devastate our fields, and to attract attention, about the time that winter 
wheat is in the milk — this period being two months later in Maine 
than in Southern Missouri ; and they soon afterwards descend into the 
ground, and thus suddenly disappear, to issue again two or three 
weeks later as moths. In the latitude of St. Louis the bulk of these 
moths lay eggs, from which are produced a second generation of 
worms, which become moths again late in July or early in August. 
Exceptionally a third generation of worms may be produced from 
these. Further north there is but one generation annually. The 
moths hibernate, and oviposit soon after vegetation starts in Spring. 
The chrysalides may also hibernate, and probably do so to a large 
extent in the more northern States. The eggs are inserted between 
the sheath and stalk, or secreted in the folds of a blade ; and mature 
and perennial grasses are preferred for this purpose. The worms 
E B — i 

Digitized by VjOOQIC 



50 



NINTH ANNUAL REPORT 



abound in wet springs preceded by one or more very dry years. They 
are preyed upon by namerons enemies, which so effectually check 
their increase, whenever they unusaally abound, that the oecond 
brood, when it occurs, is seldom noticed ; and two great Army Worm 
years have never followed each other, and are not likely to do so. 
They may be prevented from invading a field by judicious ditching ; 
and the burning over of a field, in Winter or early Spring, effectually 
prevents their hatching in such field. 



[Fig, U.] 



THE WHEAT-HEAD ARMY WORM.— Zewcania alhilinea* 

Ouen. 

There can be no more tangible evidence, in present time, of the 
truth of evolution, and of the constant modification in habit, and con- 
sectaneous modification in structural and col- 
orational characteristics among animals, espe- 
cially among the lower classes, than the fre- 
quent appearance, as destroyers of our crops, 
of insects that were never reported as injurious 
before. When entomologists speak of a new 
insect enemy, they are not to be understood as 
^ implying a new creation. In a great majority 
of instances the species has long before been 
known to them, and has simply, for one reason 
and another, become unduly multiplied so as 
to force itself upon the attention of the com- 
mon observer. In other cases it is new only 
to a particular locality to which, from some* 
other region, it has been introduced. Yet in 
the most restricted and well worked-up locali- 
ties, speaking either zoologically or botan- 
ically, new forms appear, and old forms some- 
times disappear, in a manner which can scarce- 
ly be explained, except by the extinction of the 
one and birth of the other through modifica- 
Few naturalists at this day doubt that 
new forms have thus originated in the past 




Whxat-hxad Army Worm :— figx^ 
a, «, larras ; b eggs— nat size ; *'**^" 
** ^t ^SSi top and side view— 



«, «, egg. t 
enlarged. 



•As will be shown at the close of this article, this Insect is quite variable and has received another 
name. 1 employ the above name simply because it is appropriate and because the insect ftUly agrees 
with Guen^e's published description. To 8ay aWilinea Huebn, carries no such definite idea, and Horvciri 
Grote la, in my opinion, but a variety. There is and always must be doubt as to what albilinea Huebn. 
virtually is, since it is founded mainly on a figure : and where there is such Indecision It is, in my Judg- 
ment, and in that of many others, best to discard Hubner. It is for this reason that I consider Guen6e*a 
description original, as applying to the species under cpnsideration, and that his name should not Iw 
superceded by any other under which the insect may have been subsequently defined. 
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They are thas originating at the present, and we may occasionally get 
a glance at the process by the phenomena just referred to. 

In the Summer of 1874, reports were not unfrequent of injury to 
wheat and timothy heads in Maryland and Pennsylvania by a worm 
which, by rearing, proved to be Zeuoania albilinea Guen. 

In June and July of 1A75, complaints were again heard, particu- 
larly in the two States mentioned, of a worm that injures the heads 
of the small grains while in the milk. The Baltimore American (see 
Weekly N. T. Tribune^ July 13, 1875,) describes it as hollowing out 
the soft grains, and leaving nothing but the shell and the chaff, and 
says that 'Mn some rye fields the heads are almost void of grains, and 
the ground literally covered with chaff/' and that ^^ late sowed rye 
would not be worth the harvesting were it not for the straw." A cor- 
respondent from York, Penn., (July 15, 1875,) describes it as playing 
sad havoc with the wheat-heads here. Wm. T. Smedley, of Lionville, 
Chester county, and S. S. Rathvon, of Lancaster, Lancaster county, 
Penn., sent me specimens in 1875, with accounts of their attacking 
timothy seed and wheat while yet soft. The complaints were more 
numerous in 1875 than in 1874, though still confined to the Eastern 
States. 

In 1876 this worm suddenly made its appearance in Kansas, 
especially in Dickinson, Douglas and Davies counties. The first 
specimens I received were accompanied by the following letter from 
Mr. Jno. W. Robson, of Cheever, Dickinson county, and dated June 
14,1876: ♦ 

I inclose a number of caterpillars which are devastating the wheat fields of this 
county and causing considerable alarm. It was first noticed about ten days ago on 
Holland Creek, south of the Smoky Hill River, and along the east line of the county 
north of the same river. Yesterday 1 discovered it in our wheat I live close to the 
north line of the county. This insect is quite new to me, but I ludge it belongs to the 
6rder Lepidoptera, and strange to say, though a pretty close observer of insect life, I 
have nocnoticed any unusual quantity of moths or butterflies hovering over the wheat. 
The caterpillars begin their depredations at the base of the ear, ana sometimes near 
the center of the ear. In one field that I examined to-day, the caterpillars were 
abundant. They were mostly at rest, reclininji: at full lenj^th upon the straw, while 
only a few were feeding: on the ears. Any information will be thankfully received. 
Farmers calculate that they will lose one-third of their crop. 

In addition to the specimens received from Mr. Robson, others 
were sent to me about the same time from different parts of Dickin- 
son, Douglas and Davies counties in that State. The Salina (Kansas) 
Herald refers to the ravages of this same worm in that neighborhood, 
and the Kansas Farmer of June 28, publishes several items which 
indicate that the pest has created no little excitement As grain 
began to ripen in the East, the worm again attracted attention there, 
and specimens were received from Mr. O. W. Shaw, with an account 
of their ravages along the old Reading Railroad, in the immediate 
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vicinity of Philadelphia. The insect is also alluded to in the Country 
Oentleman for July 15, as doing injury in York Co., Penn. 

Now the interesting feature about this insect is that its appear- 
ance in such destructive numbers and its habit of attacking wheat 
heads are modern phenomena. None of the early writers on economic 
entomology in this country refer to anything of the kind, and the first 
notice that I recollect seeing of this habit in this insect was in the 
Summer of 1872, when, in the Tribune^ Mr. R. W. Hudson of Hunt- 
ington county, Penn., described a worm which seriously injured his 
and a neighbor's oats fields by destroying the heads, and which was 
erroneously supposed to be the Army Worm. It is highly improbable 
that the conspicuous ravages of a worm of this kind could have gone 
unnoticed and unrecorded, either by farmers or entomologists, if they 
had occurred ; and the fact that the species shows a large degree of 
variation^ warrants the belief that it has been lately modified. Feed- 
ing originally on some wild grass ; undergoing modification, and first 
acquiring the peculiar habit here described in York county, Pennsyl- 
vania, this wheat-headfeeding race may subsequently have been car- 
ried to Kansas either in the chrysalis or moth state, or, what is more 
likely, in the egg state on grain and grass. This would account for 
its attracting attention there before it was noticed in the intermediate 
country. Yet a dark form occurs in the immediate country, because 
I reared such a dark form, answering to Hubner's figure, in 1870, from 
larvae that had transformed in a rye field at Kirkwood, Missouri. The 
wheat feedtng race may be expected to widen the area of its devasta- 
tion until it spreads over the larger part of *the country, and, like its 
long and well known congener, the true Army Worm, becomes un- 
usually abundant and injurious, whenever the conditions are favorable 
to its multiplication. We may also expect an increasing tendency in 
the species to vary, and give rise to still other varieties and races that 
will perplex definers and describers. 

HABrrS AND NATURAL HISTORY.: 

As I have abundantly proved, by rearing one generation from the 
other, this insect is double -brooded with us.* The first moths appear 

[Pig. 15.1 * It is quite probable, however, that, as with the tme Army 

Worm— which, as we have Just seen, is doable-brooded with as 
though evidently single-brooded Itirther north— this, its congener, 

Eroduces bat one brood annually in higher latitudes, the insect 
il)ernatin^ mostly in the perfect state. Indeed, there would eeem 
to be such irregularity in this regard that both peouliaritiea may 
occur in the same locality ; for of a number of chrysalides ool- 
lected at Lionville, Pa. , in August, by Mr. Smedley, from among 
Uie shatterings that fell iVom the mow when threshing wheat that 
liad been harvested early in July, a f^vr only gave out the moths, 
and the rest are hibernating. Moreover, it would seem that where 
one brood only is produced, the moths partake of the intermediate 
,„' ^ characters between the summer brood, which has the pale second- 

Moth of Wheat-hkad Army aries and accords so fUUy with Gucnte's description, and the 
Worm. spring brood with darker secondaries, which accords with Grote's 

Harveyi; fbr specimens bred by Mr. Llntner, of Albany, New York, in August, have, in both sexes, 
the imermediate size and the secondaries quite distinctly dusky around exterior border but not basally. 
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during May, in the latitude of St. Louis, and the bulk of their larvae 
are full-grown about the time wheat is in the milk. These *produce 
moths again during the latter part of July^ and, in their turn, these 
lay eggs which produce a second brood of worms in August. These 
become chrysalides toward or during September, and hibernate as 
such in the ground. 

The habits of the worm, when full grown, are well set forth in 
what has been already said, and the peculiarity of feeding upon heads 
of the small grains is quite marked. It prefers the grain itself to all 
other parts of the plant, and generally leaves the glumes, or gnaws 
and lets them drop so as to cover the ground with chaff. 

The horny outer parts of the ovipositor of the female have very 
much the same form, appearance and structure as in the true Army 
Worm (Rep. 8, Fig. 19), the compressed blade being somewhat less 
robust and less produced and rounded at the upper end. The eggs 
are also secreted as in that species, and as one might naturally expect 
from the unity of habit that generally prevails in the same genus. 
These eggs are, in fact, thrust, in single, double or treble rows of five 
to fifty or more in a row, between the sheath and stalk of the grains 
upon which the worms are destined to feed. They are generally 
fastened, but very slightly^ to the inside of the sheath, and are readily 
seen upon pulling this aside (Fig. 14, i). They are thrust in side wise, 
compactly pressed together, and not covered with any glistening or 
adhesive fluid as in unipuncta. Each egg, when examined closely, is 
found to be very soft and yielding, so that its form is fashioned some- 
what by the pressure it receives from its neighbors and from the leaf. 
Normally, the form is of a compressed sphere, the depth from top to base 
being about half the transverse diameter. The shell is corrugate 
rather than granulate, the corrugations assuming upwards of thirty 
more or less distinct ribs. Pale yellowish and translucent when first 
laid, it becomes slate-colored before hatching, and the shell is so ex- 
tremely delicate that every hair of the embryon may be seen through 
it, and it collapses and is scarcely visible after the young worm has 
hatched. In its rougher and ribbed surface, compressed form and 
other characteristics, it differs suf^ciently from the egg of unipuncta 
to show that egg structure alone cannot be relied on as of much value 
in generic diagnoses. The eggs hatch, in Summer temperature, in from 
three to five days from date of deposition. 

The newly hatched larva, as in unipurtcta^ is quite a looper, the 
prolegs on joints six and seven being still more atrophied, and those 
on joint eight being short. The body is pale at first, with a black 
head and shiny spot on top of first and last joints. It soon becomes 
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green, with a brown head; then striped, with five pale and six darker 
lines, and after going thtough five and sometimes six molts, the worm 
assumes the appearance of Fig. 14, a, a. When full grown, the best 
marked specimens are prettily striped with salphur-yellow and straw- 
yellow, and with light and dark brown, as follows : A broad, dark 
brown line along the back, divided along the middle by a fine white 
line generally obsolete behind ; beneath this broad line, on each side, 
a straw-yellow line, half as wide ; then a light brown one of the same 
width as the last, and becoming yellow on the lower edge; then a 
narrower dark brown one, containing the white spiracles ; then a 
sulphur-yellow as wide as the third ; then a less distinct light brown 
subventral one, the venter being pale yellow. The head is large, 
straw-colored, and with two attenuating brown marks from the top to 
the lower face. 

This worm when newly hatched is, therefore, at once distinguished 
from unipunota or the true Army Worm, by its black head ; later by 
having superiorly five instead of seven pale lines, and six instead of 
eight dark ones, and when full grown, by its brighter, more strongly 
contrasting colors, and paler head. 

The habit of feeding on the grain becomes pronounced only after 
the worms are half grown, and prior to that time they feed on the 
leaves, and are seldom noticed. 

The chrysalis is naturally formed just beneath the surface of the 
ground, but frequently under weeds and other rubbish. It is of the 
ordinary mahogany- brown color, terminates in a stout horny point, 
with a corrugated base, and is at once distinguished from unipuncta 
by the stigmata being raised on a rounded prominence, and by other 
particulars mentioned in the description at close. 

The worms acquire their full growth in from three to four weeks 
from hatching, those of the second brood developing somewhat more 
slowly than those of the first. The chrysalis state in the Summer 
brood lasts from ten to fifteen days. The parent moth (Fig. 15) has 
the front wings pale, straw-colored, with a white line running along 
the middle to the outer third, and shaded with brown and purplish- 
brown as follows : A shade beneath the white line, intensified at each 
end where it joins the white; another along the posterior border, 
narrow at apex and broadening to the middle, where it projects along 
the middle of the wing above the white line, fading away toward base, 
and a fainter shade along the front or costal edge, intensifying toward 
apex. 

NATURAL ENEMIES. 

The worm is subject to the attacks of three distinct parasites. 
One, the very same species of Tachina-fly ( T. anony ma)-which I have 
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80 often bred from other insects; the other a pretty Ichnenmon-fly 
(Anomalon apicale Oresson) which may be called the Dark-tipped 
Anomalon. 

Of a lot of over a handred chrysalides received from Mr. John 
Davis, Junction Oity, Kansas, fully forty per cent, were destroyed by 
this parasite^ which undergoes its transformations within the chrysa- 
lis shell, spinning but a very thin layer of silk on the inside thereof, 
and issuing finally by gnawing and pushing ofif the anterior portion. 

It is rather a pretty species, about 0.90 inch long, exclusive of 
antennae. The wings are smoky-brown, with deeper brown veins, a 
golden reflection toward base, and a clearer space at tip of front ones. 
The face and cheeks are pale yellow, with the top of head and eyes 
black. The thorax is marked with yellowish-brown and black and the 
compressed abdomen is reddish-brown, with the truncated end more 
or less black. The legs are generally pale, with the exception of the 
thighs and tips of shanks, which are darker. 

The third parasite is a genuine Ichneumon {Ichneumon irevipen- 
nis) originally described by Mr. Oresson from Colorado. It may be 
popularly called the Short- winged Ichneumon and is characterized by 
its pale reddish-brown color and short, smoky wings.* 

REMEDIES. 

It is quite evident from the foregoing history of this destructive 
worm that the practical means of counteracting its injuries are 
chiefly preventive. It cannot be successfully fought in the worm 
state, and the wheat grower who has been troubled with it should 
direct his attention to the destruction of the chrysalides by late plow- 
ing and harrowing and to the capture of the moths in Spring by means 
of lights and sweetened and poisoned fluids. We can hardly hope 
that such preventive measures will be very generally adopted, espe- 
cially as at best they would prove but partially successful ; and I con- 
fess that the species, from the character of its food and of its life- 
habits must be, w;th our present knowledge, placed in the category 
of insects whose management baffles man, and must be left to the 
work of their natural enemies. 

DESCRirriVB. 

Leucania albilinba— £^^—0.5 m.m. wide, irenerally but half as deep, the top 
and base belog quite flattened. Color pale-yellowish, translucent and less iridescent 
than in unipuneta : with rugosities which assume on upward of 80 more or less dis- 
tinct ribs : becoming slate colored t)efore hatching: : shell extremely delicate and gen- 
eraUj collapsing after exit of larva. 

« The speclmcD, which Mr Oresson has kindly compared with his type, differs thereAnom in hAV- 
ingthe wings relatively longer ^nd in the narrow black bands at basal margin of abdominal Joints 2, 
3 and 4, being obsolete. It may be distinguished as a variety of brevipennit for which I propose the 
variety name obtoleta$. 
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Larva— 'Newly hatched larva 1.9 m.m. lonff. Like unipuncta quite a looper, the pro- 
legs on Joints 6 and 7 very much reduced and useless. Head, cervical shield, and 
shield, thoracic legs, rings on prolegs, plliferous spots which are conspicuous and 
normal in position, and bristles from them— black. Greneral color sordid white, soon 
becoming green. In the second $iage the black parts become brown, and the body 
above shows five pale lines on a ground of six dark ones, (in unipuncta there are 7 pale 
and 8 dark ones) generally indicated in the latter part of the first stage. In the third 
9tagc the head is gamboge-yellow, and the dark lines are olivaceous and the contrast 
with the five pale lines and the pale venter more decided. The looping habit is also 
abandoned. In the fourth stage the head is honey-yellow with the mature markings 
indicated in brown, and the l^^e pale superior lines, especially the mediodorsal and the 
next to it which is broadest, are relieved more strongly by a deepening of the borders 
of the dark lines. In thefijth and sixth stages the characters of the mature larva are 
approached by the narrowing of the medio-dorsal pale line, the deepening of the dorsal 
and fading of the subdorsal dark space ; by the separation of the subdorsal pale line 
into two, and by the deepening of the stigmatal dark line. 

Mature Larva— Avenge length rather more than an inch. Colors pale yellow and 
brown. The brighter marked specimens have the dorsum brown with a narrow medio- 
dorsal yellow line, obsolete posteriorly ; then a subdorsal sulphur-yellow line } as wide 
and suffused in middle with carneous ; then a still narrower brown line, ill defined, 
beneath ; then a yellow line of same width as preceding ; then a somewhat broader 
brown-black stigmatal line ; then a substigmatal sulDhur-yellow line as broad as 
subdorsal and generally relieved below with pale brown— all the dark parts, except the 
black stigmatal line, speckled with yellowish. Venter dull white. Head large, wider 
than body, pale yellow— almost white, with brown tipped Jaws, mottllngs on the 
cheeks, and two broad brown marks (with a tendency to fade in the middle) on top^ 
narrowing each side of V-shaped sutures. Stigmata white, with black annulus. (In uni- 
puncta they are dark with a pale annulus). Plliferous spots though more conspicuous 
than in unipuncta in first stage, now less so. Varies considerably, some being quite 
dark and others f^reatly suffused with rosaceous ; but the pale head, dark stigmatal line 
and bright yellow lines are constant. 

Hundreds of specimens examined. Ohry^alis— normal form, and dark mahogany 
brown. Distinguished at once from unipuncta by being more strongly punctate ; by 
the anterior border of the three abdominal Joints immediately below the wing-sheaths 
being but slightly ridged, and deeply, profUsely and irregularly punctate all round ; (in 
unipuncta these Joints have, above only, a clearly defined ridge with a single row of 
larger and regular punctations) by the stigmata being raised on a rounded prominence ; 
and by the anal Joint being much broader and more corrugate at base. 

/ma^o— Average expanse 1.50 inch. Front wings either pale straw, or ochre- 
yellow with a pale or white line along the median vein, broadening to the disc, and 
sometimes extending more or less along veins 3 and 4 ; tapering to base and blending 
more or less with another pale line which extends a short distance beneath it and 
fades away posteriorly, each sharply relieved below by a brown-black streak, shaded 
with brown as follows : a broad pale costal border having a cinereous shade, with the 
veins, especially towards apex, relieved and pale ; a terminal shade with similar cinere- 
ous hue, and tapering to apex ; a broad shade beneath median white line, with fre<* 
quently a dark, elliptic streak at its lower border toward base ; and generally (not 
always) connecting more or less distinctly with the terminal shade ; and lastly, a cunei- 
form shade connecting with the terminal f^om vein 4 to apex, fk*om which it curves 
abruptly and tapers along the upper border of the median white line, which it helps 
to relieve. A small discal dot. The tapering shade is generally very clearly relieved 
by dark streaks at its borders. Fringes white, usually with a dark medial line, and 
always with a pale inner line relieved by a dark terminal line. Beneath white, with a 
faint dusky tint opposite the cuneitorm shade. Hind wings, satiny-white, with fjre- 
quently a faint dusky shade posteriorly in the d*. Head ochraceous-brown with paler 
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palpL Thorax of the same color, paler behind ; the collar pale lilaoeous, with a white 
upper border strongly separated ft-om the dark anterior border of tegulse ; three white 
streaks, one medial and one on each tegula. Anterior legs dusky in front, other- 
wise, with body, ochraceous. Antennas simple ; having but the faintest fringe of hairs 
in the male. Sighty-four bred specimens from wheat-feeding larvsB examined. 

The above description applies to, typical Western specimens of the Summer 
brood. 

As in every case where I have studied large material, the species proves quite 
variable. The dark marks may have an olivaceous hue, or they may so predominate 
as to form the ground>color of primaries, with the white medial line well relieved , but 
the pale shades above and bel(»w it reduced to streaks. The discal spot is either obso- 
lete, single, or double, and somewhat reniform ; the orbicular spot is sometimes indi-> 
oated ; the tapering dark shade inclining from apex reaches either to disc only, or 
extends to base of wing ; the brown-black streaks may be sub-obsolete ; the apical angle 
varies in acuteness, and the posterior border in obliqueness ; the terminal line may be 
broken into more or less distinct dots ; and finally, there may be a series of distinct 
dots between the veins along the inside of terminal shade, and streaks between the 
veins, recalling phrapnaiidicola. 

Not one of the Summer brood has the hind wings ''smoky, blackish '' that char- 
acterizes Harveyi as described by Grote ; but two Spring-bred specimens, below aver- 
age size, accord with his description very well, even to the narrower primaries and 
scarcely obliquing posterior border. Harveyi (and perhaps also Hiibner's figure) may, 
therefore, be considered the Spring form of albilinea, Just as I have proved by breed- 
ing that Pieria venialis Is but the Spring form of P. protodiee. Indeed the tendency to 
smaller size and deeper color In broods that hibernate In chrysalis Is very general. 



THE KOCRY MOUNTAIN LOOVST—Caloptenus Spretus, Thomas. 

[Ord. Orthoftera ; Fam. AcBiDiDiE.] 

This scourge has continued to vitally concern our people and the 
people of the western country east of the Rocky Mountains. After 
the fearful ravages which it committed in 1874 and 1875, it will be 
interesting to take note of its doings in 1876. 

It will be remembered, that, in opposition to contrary opinion widely circulated, I 
expressed my belief, a year ago, that In Missouri, Kansas and Nebraska, first, there 
would not hatch as many locusts In the spring as would naturally hatch In ordinary 
seasons from indigenous species ; second, that, compared with other parts of the coun- 
try, those States most ravaged by locusts In the spring and early summer of 1876 would 
enjoy the greater immunity, during the same season of 1876, not only from locust inju- 
ries, but from the injuries of most other noxious insects ; that, In short, the people of 
the ravaged section had reason to be hopeful rather than gloomy ; that they certainly 
would not sufl'er In any general way from locust Injuries In the early season ; and that 
the only way In which they could suffer from the migrating pest was by fresh swarms^ 
later in the year, from the far Northwest— Rep. 8, 155-6. 

Like the other opinions as to the fnture doings of this insect that 
I have felt warranted in expressing in an unqualified way, this last 
was fully justified bjr subsequent events. 
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From most of the Western States the crop returns were favorable, 
though the harvest was in many sections impeded, as it was in 1875, by 
too much wet weather. In no part of the country was the outlook 
more flattering than in western Missouri, Kansas, Nebraska, Iowa and 
the country so seriously ravaged by locusts the previous year, and the 
farmers .throughout that section of country had seldom been freer 
from insect ravages, or more hopeful. The freedom from other noxious 
insects was everywhere apparent in our own western counties. In 
parts of the Northwest, as in the East, the conditions were veiy differ- 
ent from what they were with us, and the Crops suffered more or less 
from excessive drouth. In Colorado, early in the season, there was 
some alarm, as the insects hatched in many localities, but by no 
means so generally as in the previous years. By persevering effort 
the facmers generally got the mastery over them and have ^ade good 
crops. In Minnesota, again, in some of the southern counties, where 
eggs were laid, considerable damage was done, though nothing like 
as much as in 1875. Durihg the second week of July the locusts took 
wing from that region, and it is interesting to note that they instinct- 
ively took a north and northwest course, just as the fledged insects 
had done a few weeks earlier in the season from Missouri and the 
adjacent country to the west the year before. Numerous dispatches 
to St. Paul, Minneapolis, and other papers, show conclusively that the 
general direction taken was northwest, and that when the wind was 
unfavorable the insects awaited a change. 

Such was the condition of things up to the early part of August, 
and I began to hope that the country that had suffered so much of late 
years by locust devastations, was at last free from the scourge, and 
would not be overrun again for some years to come. But the great 
drouth which prevailed in the Northwest appears to have favored the 
multiplication of the insects in, and their migration from their native 
haunts, and no sooner liad the people begun to congratulate them- 
selves on the good riddance of the pests, than reports came of the 
movement of new swarms from the north and northwest. From that 
time on, till the approach of Winter, their movements were reported 
and they overswept a large part of the Western country. 

On the assumption that the hosts that went to make up the inva- 
sions of 1873 and 1874 had made an exodus from their native breeding 
places, and that those, if any, which returned thereto in 1875 were 
more or less diseased, it was natural to conclude that a few years 
would be required for the species to again become unduly multiplied 
there and be constrained to migrate. The intervals that had elapsed 
in the past between general invasions favored such reasoning. The 
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fact that the insects had hatched out in immense numbers, in 1875, as 
high up as British America, from 1874 swarms that had come from the 
still further north and west/ was then ,not known to me ; and the 
experience of 1876 proves how little we know of the native breeding 
haunts of the species, and that the past history of invasions is no cer- 
tain guide as to the future. 

THE INVASION OF 187«. 

In order to give a correct idea of the invasion of 1876, 1 will con- 
sider it by States and Territories, and, as far as possible, in chrono- 
logical order. 

British America. — ^In Manitoba, as I learn from Prof. Dawson, the insects did 
not appear in soflBcient numbers to attract «attentlon or do any barm to crops, which 
were very good, nor were any eggs laid there. Far west of Manitoba, however, he has 
reason to believe that the insect was produced from the egg over a pretty extensive 
area north of the 49th parallel, and that such was really the case is substantiated by 
Mr. Chauncy Barl>our ot the Weekly Misaoulian, Missoula, M. T., who wrote me July 
2l8t, that travelers in Spring from Ft. McLeod, British America, some 800 or 400 miles 
northeast of Missoula, reported vast numbers of the young insects there. 

Montana. — The insects hatched extensively in this Territory and no donbt went 
to largely make up the swarms that subsequently reached over the country to the 
southeast The Monthly Report of the Department of Agriculture for May and June 
mentions them (in its usual inexact way, without dates) as occurring in millions and 
damaging Spring props, especially wheat, in Deer Lodge, Lewis, Clarke and Jeiferson 
<M>nnties ; and the following: item is quoted by Prof. Whitman from the Biamark Tri' 
tmne of June 14, 1876 : 

In the Field, near Rosebud Buttbs, May 29, 1876. 
**As we move westward the ^rrazing improves, and here in the Little Missouri Val- 
ley the £eason is at least a month in advance of the season on the Missouri. This 
would be a splendid grazing region, were the water good. The grass is heavy and 
nutritious, but the water is strongly impregnated with alkali. Millions of locusts are 
*ust now makinjc their appearance in this region. Too young to fly or do much 
tiarm, in a few days, should the winds favor them, they will sweep down upon the 
defenceless agriculturalists on the border, doing untold damage.'' 



hi 



The Signal Service reported them &h being numerous all over the Territory in 
June, as flying over Virginia City, southwest, during the middle, southeast during the 
end of July, southeast in myriads from the 1st to the 6th of August, and as continu- 
ing to pass throughout the month until the 29th, when their numbers decreaseil. No 
eggs reported. 

Wyoming.— Reports from Cheyenne show that the insects were abundant 
throughout the month of Aui^ust, passing to the southwest, and that swarms were also 
passing south and southeast on a number of days in September. 

Dakota Territory.— As already indicated, the insects that had hatched in Min- 
nesota, departed during the fore part of July, mostly in a northwest direction. Dur- 
ing that time the winds were for the most part strong from the southeast, and the 
locusts were carried over Southeast Dakota, aud were noticed to be particularly thick 
4tt Vermillion. From the 10th of the month the wind was mostly from the northwest. 



* See the facts mentioned in discuBsingthe source of the swarms of 1876, fUrther on 
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and the insects poured from that direction into the same country that they had pre- 
viously left These swarms were doubtless made up of the very inserts that had 
shortly before left Minnesota, reinforced by others that had lived in the Territory ; for 
they were flying at Pembina, mostly south and southeast {torn the 8th to the 20th of 
July. 

At the Omaha Conference Gov. Pennington stated that the young never hatched 
in Dalcota, founding his statement on the fact, doubtless, that individually he had never 
seen them around Tankton. I stated at the time that the reports from Signal Seryioe 
eporters proved the statement incorrect, and the reports for 1876 from various parts of 
the eastern and southern portions of the Territory show that the young hatched out 
there early in the season, as they did in parts of Minnesota.* The Signal Service reports 
them even far to the north at Pembina, as appearing in June. 

From the reports, it is evident that after the first week in July the swarms took a 
south and southeast direction ; further, that until toward the beginning of August 
they were scattering, did but little damage and laid no eggs— thus indicating that they 
came fh>m but a short distance. By the ficst of August, however, and Arom that on^ 
the swarms were more and more dense, extensive and disastrous, indicating that they 
had come fi*om a greater distance. It was reported from Yankton, August 2, that the 
Indians would lose half their crops, but the reports generally during the early part of 
the month were very contradictory, while those received during the latter part of 
August showed that the locusts were doing but little damage, and that there had been 
much exaggeration, especially as to the injury in the Red River Valley. The elevators 
and warehouses in Yankton were doing a large local business in the Fall. Gk>v. Pen- 
nington represents the damage to wheat at only 6 per cent., and states that corn was 
one-fourth to one-half a crop. Eggs were laid in the extreme southwest comer, but 
principally, I think, by the insects from Minnesota. Considerable injury seems to have 
been done to fruit trees, which in many localities were stripped. Such trees put out 
fresh leaves and even bloomed again, and it was noted that a frost in September, which 
stripped most trees of leaves, left the new growth on the locust-stripped trees 
untouched. I have observed similar results elsewhere. 

Minnesota— Less fortunate than the States to the South, a good supply of eggs 
was left in the ground in 1875 in some of the more sparsely settled counties to the 
Southwest, including Murray, Cottonwood, Watonwan, Brown, and parts of the adjoin- 
ing counties. Many of the farmers were unable to get large amounts of seed-wheat, 
after three years depletion. The average sown to small grain was, therefore, small. 
Yet, from statistics furnished me by J. B. Phillips, Commissioner of Statistics, 
the estimated yield of wheat in the State, notwithstanding all drawbacks, was over 
15,000,000 bushels. After the grain was up and the locusts had began to hatch, it was 
considered in many cases to be more profitable to seek the certainty of employment 
elsewhere, than to take the chances of (at best) a small crop at home. But there were 
quite a number of cases in which men, by using various meanE^ succeeded in saving 
half or two-thirds of a crop ; and reviewing the situation in Blue Earth county, the 
Mankato Review of August 15, says : 

It is a notable fact, worthy of mention, in this coiinection, that the grasshoppers 
were very bad in the town of Kapidan, but under the vigorous fight instigated by the 
county and local bonus, the loss was comparatively light — only 6,670 bushels, and the 
average yield of the town, not includiufi; this loss, was about 16 bushels to the acre. 
The town of Lyra was much less affected by ffrasshoppers, yet its loss is nearly 
2,500 bushels in excess of Ripidan, a sum more than sufflcienif to pay the local bounty 
of the latter town. 

• See, more particularly, the records Dublished by Mr. Whitman in his ** Beport on the Kocky 
Mountoin Locust lor 1876. ' ' 
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Daring the second week of July, these home-bred locusts took wing, and it is 
interesting to note that they instinctively went in a north and northwest course, Just 
as the fledged insects had done a few weeks earlier in the season, the previous year, 
A-om Missouri, and the adjacent country to the west Numerous dispatches to St Paul, 
Minneapolis and other papers, show conclusively that the general direction taken was 
northwest, and that when the wind was unfavorable, the locusts awaited a change. 

The exodus to the northwest was, however, by no means so general as from the 
more southern country the year before, and, as I learn through Mr. Whitman, many of 
the insects remained and commenced laying early in July, within two weeks after they 
had commenced to fly, and not many miles from their hatching grounds. This has 
never occurred in our own State, and simply indicates what I have in these Reports 
maintained, viz : that Minnesota is so much nearer the native home of the insect that 
the species can sustain itself for a longer time there. 

The swarms that left early in July returned, did more or less damage, and toward 
the end of the month left in numbers in a southerly direction. Some, however, re- 
mained. About the 6th of August flresh swarms came from Dakota, having been heard 
of on the 23d of July as passing over €^n. Crook's army. These, as I learn from Mr. 
John 0. Wise of ^ Weekly Review^ Mankato, by letter of August 22, pushed contin- 
uously to the southeast, and reached as far east as they were ever known to do, or as 
far as the southwest corner of Dodge county. 

. The Pioneer Press and Tribune of the 19th remarked : 

They appear to have left the southwestern counties and moving northward, have 
settled down on strips of land, to a width of 65 miles, extending fh>m the upper part 
of Nicollet county to Minnesota Falls ; south to a line drawn between these points 
there are but lew hoppers reported, and they are not doing any damage— but they 
extend northward up to Otter Tail county and beyond. 

They were found at intervals over that whole country, depositing eggs, doing 
much damage in some localities and scarcely any to others. They came too late to do 
much damage to the principle crops, which were mostly harvested. If we study the 
reports from the south and southwestern parts of the State, published in the Journal 
aforesaid, we find that from one-half to two-thirds of a crop of the small grains had 
been harvested on an average in the worst visited section, and drouth and other insects, 
such as the Hessian-fly had much to do with the poor yield. The eggs were exten- 
sively destroyed not only by the Silky Mite, but by the Anthomyia Egg-parasite, and 
the Ichneumon grub, which I shall describe further on. It was further noticeable that 
the insects came down with the northwest winds, and that when the wind changed to 
the south, as it did for several subsequent days, few of the insects returned with it 
The great bulk of them were restless and remained till the winds shifted again to the 
north and northeast Another noticeable feature was that the eggs were quite gen- 
erally laid in very moist ground, as there was abundant rain about the middle of 
August. Throughout the month of September the insects were moving mostly south 
and southeast, spreading, but very gradually, further and further east. Many of them 
remained and continued laying till frost. 

The fact, that in their previous invasions into Minnesota the locusts had never 
()enetrated farther east in Blue Earth and Nicollet counties than the Minnesota river, 
led there, to the advancement of a theory that they are peculiar to and thrive only in 
an alkali region. This is the character of the region west of the Blue Earth river, 
across which they, seemingly, had never ventured to any extent, and certainly had 
never prospered. 

In answer to an inquiry on the subject last August from Mr. Wise, I stated my 
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belief tbat there was no ground for the theory, and that I had more faith in the other 
causes which I have discussed as limiting the eastward spread of the species. Subse- 
quently the insects extended some distance beyond the river in question. Indeed, they 
reached a full degree further east than in previous known invasions, extending fh>m 
Clay county to a little west ot St Paul, and thence to Dodge and Mower counties. 

Eggs have been laid more or less thickly over the larger part of the southwest half 
of the State. Mr. Whitman has carefully mapped out the area, and it includes most of 
the country southwest of an eastwardly bulging line drawn from Clay to Mower coun- 
ties, or about four times the territory in which eggs were laid in 1878, and about five 
times that in which they were laid in 1874 or 1875. It is a singular coincidence, how- 
ever, (and something similar will be noted in Kansas and Missouri (Urther on), that, as 
reported by Mr. Whitman, those counties in ^hich the insects hatched in Spring, and 
where vegetation was mostly consumed, are most nearly free from eggs.- 

Oovemor Pillsbury has, from the first, taken a lively interest in the sufiering of the 
farmers from this plague, and by a timely proclamation, setting forth the best known 
means to l>e used against them, and in other ways, has done much good. He devoted 
considerable space to the subject in his last message, and urged legislative action, not 
only on the part of his own State Legislature, but on the part of Ck>ilgre68. As a result 
of his efforts, and the liberal policy pursued in having investigations offldally contin- 
ued by Prof. Whitman, the people of the State, by means of organization and ingenious 
machines, are better prepared to meet the enemy next year than are those of any other 
State. The legislature also has recently passed two bills which are important in this 
connection ; the one appropriating $75,000 for seed grain to the destitute, the cost ot 
the grain to be assessed against the property of the person receiving it, and paid, as 
other taxes, in two equal assessments, whenever the recipient shall have raised two 
crops ; the other provides for a bounty of $1.00 per bushel for all grasshoppers caught 
previous to June 1 next, with smaller compensation thereafter as the insects approach 
maturity.— (See further on under '"Legislation.") 

Colorado.— What with persistent and generally successful fighting by farmers, 
with burning machines, ditches and coal oil, together with their natural enemies and the 
heavy rains, the insects that hatched out in Colorado had greatly diminished In June, 
and those that took wing vanished without leaving any very strong impression as to 
the direction taken. 

During the early part of August the locusts were passing over large parts of Colo- 
rado from the north, in a southwesterly direction, at the rate of about fifteen miles a 
day. They came in successive and almost continuous clouds, and the general opinion 
was that they came from Wyoming. The small grain was mostly saved throughout 
the State, but all late and green crops suffered. The Colorado Farmer (Denver) of the 
10th of August, stated that, while the damage had been great, it was quite probably 
over-estimated ; and the same Journal a week later, reported that the insects had very 
generally left that part of the State. According to Signal Service reports, they had also 
very generally left by the 13th, but others were passing over from the 22d to the 28th, 
and thenceforward in diminising numbers. Toward the end of the month they were 
very thick along the Denver and Rio Grande Railroad, frequently impeding the 
trains. 

The Georgetown Miner gives the following account of their drowning in large 
numbers : 

* * * As the ravenous millions were driven up against the high 

ranges about Mount Evans, they were chilled and commenced falling into the little 
stream which flows past Slsty's place, until for days, the rivulet was transformed from 
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a sparkling stream of limptd water, into a floating mass of dead grasshoppers, the water 
becoming so corrupt and offensive that neither man or beast could tolerate it. Tl^ 
trout pond in Mr. SIsty's meadow became so putrid that he was compelled to cut away 
the dam and let the accumulated filth flow off. Mr. Sisty says that he never before 
witnessed such a phenomenon. Thfj theory is, that a cold shower along the range 
threw down the dense swarms of insects, which were drowned, and the little tributary 
streams swept them into the brook in such numbers that it required days for the whole 
to be carried away, while the masses that had accumulated in the eddies, decayed, 
imparting putridity to the waters, 

Mr. Stanger, of the Colorado Farmer^ tells me that the flight of the great clouds 
that were far up in the air, was invariably southwest over Denver, and he believes that 
eggs were laid over the whole traversible territory of the State. 

Iowa— As in a few of the S. W. counties in Minnesota, so in a<Uoining parts of N. 
W. Iowa, and notably in Osceola and Dickinson counties, the young insects hatched 
out from eggs laid in 1875 ; but, as Mr. J. M. Jenkins, of La Mars, writes me, they had 
entirely disappeared by the middle of June, either dying of inanition, being devoured 
by their various enemies, or moving off to the N. W. 

About the flrst day of August, the northwestern counties of this State were visited 
by heavy swarms. They appeared to cross the State line from Dakota and Minnesota 
at almost exactly the same date for Emmett, Dickinson, Osceola,. Lyon, Sioux and 
Plymouth counties, and f^om here they swept at once out into the counties lying east- 
ward and a little to the south. The direction of flight was a little south of east, and 
the rate at times eight or more miles nn hour. The insects were at times so thick as to 
darken the sun, and to impede trains. That the invasion was fW>m the northwest may 
be readily seen by consulting a map in connection with the following data fhmished 
by Prof. Bessey of the Agricultural College : 

Lyon county, commencement of harvest 

Sioux county, July 27. 

Plymouth county, last week in July. 

O'Brien county, July 27 or 28. 

Pocahontas county, August 1. 

Cherokee county, August 6. 

Monona county, August 10. 

Audubon county, about the middle of August 

Harrison county, August 18. 

Carroll county, August 18. 

Sac county, August 23. Apparently in northwestern part of county about a week 
or ten days before. 

Pottowattamie county, August 28. 

Hamilton county, August 80. 

Boone county, first weels in September. 

Hancock county, September 8. 

Outhrie county, from let to 10th of September. 

Story county, flrst noticed about the middle of September, flying over in consider- 
able numbers. 

The amount of damage done, as shown by all obtainable data, was not so great aa 
in former years. Some lucky sections in the area traversed by them escaped enthrely ; 
though a few counties, and particularly those flrst visited, suffered very heavily. The 
loss to Lyon county was three-fourths, to Sioux, one-half, of all crops. In Plymouth 
county corn was damaged two-thirds. Monona and Harrison report injury to corn 
from 10 to 20 per cent In Pottowatamie county their preference fbr nursery-stock and 
garden vegetables made their injury to the grain-grower comparatively slight This. 
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was the case, also, in Sac county, where they were represented as making raids on 
■garden produce, and leaving com almost an immunity from attack. O'Brien county 
reports the destruction of all uncut small grain, garden vegetables and most of the 
corn. In Cherokee potatoes were damaged about 75 per cent., corn 25 to 33 per cent, 
and Fall wheat considerably; and in Carroll com was injured 25 per cent, and cab- 
bages and tumips devoured *^ in toto *'. These are the worst cases. Hamilton county 
Ruflered a small loss in late potatoes, Fall rye and cabbage ; in Audubon, the damage 
did not exceed one per cent, and the counties of Boone, iStory and Guthrie almost 
•entirely escaped damage. 

The most eastern point reached was in the middle of the State, and the line retreats 
'from Story county both north and south. 

In all the counties invaded, eggs were deposited, and in most instances quite 
thickly. 

Prof. Bessey republished the remedies and recommendations in my last Report, 
and issued them in a little bulletin, that was easily and cheaply sent to farmers through- 
out the State. 

Nebraska— Those locusts that came into Iowa earlier in August passed southwest 
into Nebraska, and, in scattering numbers, reached Council Bluffs and Omaha August 
17, A dispatch from Omaha the next day summed up with the statement that: *'a 
general review of the situation was very favorable, and there was no apprehension of 
a fkUure to harvest the fine and large crop.*' 

From many other reports it would appear that in the northeast counties, from 
iocusts and other causes, not more than halt a crop of corn was saved, but that most of 
<the small grain was duly harvested ; and Mr. L.W. Chandler, of St. Helena, wrote, 
toward the end of the month, that notwithstanding the injury to corn, the country 
thereabouts was in better shape than it had been for five years. 

Almost simultaneously with the incursions in the eastern part of the State, there 
-were others from the north overrunning the western part, and from the 5th of August 
throughout the month, their movements were reported by the Signal Service. The 
Hiirection was principally south, or southwest early in the month, and mostly southeast 
toward the end of the month ; and here, as in Minnesota, it was everywhere remarked 
that when the wind was from the south, the insects remained and awaited a change 
before passing over in the main direction. The following account from a correspond- 
ence of the New York Tribune, gives some interesting details : 

Early in August they reached the western portions of this State, but were partial 
in their depredations, devouring everything in some localities, doing little damage in 
others. On the twelfth of the month they made a forward movement, and appeared 
in the valleys of the Blkhorn, Platte and Kepubllcan. Our local papers, acting on the 
'^ostrich" policy, suppressed the facts or misrepresented them, and all were wishing 
for a favorable wind to carry the pests beyond our borders. But a soft, southerly wind, 
varied bv an occasional thunderstorm from the northwest, prevailed till the 23d. when, 
by a stiff northwester, the grasshoppers rose and camo from their exhausted feeding- 
grounds upon the east and south portions of the State. They came literally in clouds, 
looking like the frost-clouds that drift along the horizon on a winter morning. They 
4ire devouring " every green thing," including shade trees and even weeds, such as the 
^' Jamestown weed " and wild hemp. The great body of them seemed to pass south, 
moving in dense masses during the 23d, 24ih and 25th, and will probably be heard 
from in Kansas and Missouri. 

Eggs have been laid all over the eastern part of the State, but less extensively in 
the western counties. Ex-Governor Furnas thinks that there are few in the counties 
over one hundred miles west of the Missouri river, and, regarding the young insects 
^ext Spring, he remarks, in a recent letter, **" that while in the West we have room for 
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millions more people,.and are glad to have them come, and with us occupy and utilize 
the broad fertile acres God has bequeathed to the Far West, those who have not *'sand 
and grit " enough to clean out a crop of young locusts are not the men wanted ! I repeat 
what I said to you at the Convention in Omaha, and am prepared to demonstrate the 
truth of the assertion : that any thrifty, energetic farmer can exterminate the most 
extensive stock of locusts, on any one farm known, with less labor and expense than 
he can get rid of an ordinary crop of weeds." 

Prof. A. D. Williams, of Kenesaw, Adams county, writes : 

It is safe to say that eggs were laid in every one of our sixty settled counties. Not 
one has escaped. But the amount of eggs in the western part of the State, where they 
appeared earliest, is much less than in the eastern portions of the State. There is un- 
doubtedly a gradual increase of eggs, all the way from the western to the eastern line of 
the State — the river counties suffering much the more severely. The amount depo- 
sited there is beyond all estimation, while west of Kearney there is not a very large 
amount 

* * * Upon the whole, I incline to the opinion that the casualties 

of the season, the depredations of the birds and the efforts of the homesteaders will so 
diminish the number of locusts In the Spring, that small grains will be raised in the 
western part of the State. But I fear that unless Providence is unusually favorable, 
and the people bestir themselves unusually to tight the locusts, very little, save corn 
and late crops, will be raised in the river counties. * « « « 

The actual damage done by the locusts last year, in Nebraska, was fully equal to 
that done in 1874. But the greater abundance ot small grains, and the greater reliance 
of the people upon stock and a more diversified industry, have saved us from the desti- 
tution of tnat year, and largely disarmed Caloptenua apretua of his terrors. 

Kansas.— A review of the invasion in Kansas shows it to have been in the main 
from the north and northwest The insects came into the northwest part of the State late 
in July and early in August and were seen flying about in many directions, but mainly 
southward, during the whole month. Early in September the swarms thickened, and 
the wind blowing almost a gale from the west on the 7th and 8th of %he month, and 
strong fi-om the west and northwest for two or three days subsequently, the insects 
during that time swept down in darkening clouds over the greater portion of the Stato 
f^om the 08th meridian to beyond the 96th. The following extracts from my corres- 
pondence indicate the nature of the invasion : 

I drop you these lines to let you know that the locusts called on us to-day in force. 
This morning the wind was blowing from the northwest, and as the day advanced the 
air was filled with a cloud of locusts as thick as any I ever saw before. Toward even- 
ing they came down and are resting to-night They do not manifest much tendency to 
cat, but may by to-morrow. * * * [Robert Milliken, Emporia, Lyon 

county, Sept 9, 1876. 

* * * I am sorry to say that the locusts are still with us, more 

plentiful than I ever saw them before. As 1 wrote you before, they made their first call 
on the 9th, and more plentifully on the 11th, the wind blowing from the north and 
northwest most of the time from the 9th to the 14th; they traveled before it, except 
«>9hen it was too cool for them to iXy^ as was the case on the 12th and partly the 18ui, 
but on the 14th they were so thick that the cloud fairly darkened the sun. The 16th, 
17th and to-day the wind has blown from the south and they have not fiown to amount 
to anything. They are pairing almost universally and are commencing to deposit 
eggs. Not enough eggi are yet left to make any serious trouble in the Spring, but if 
they stay another week 1 tremble for our prospects. — [Ibid^ Sept 18, 1876. 

The locusts came to the line of the Santa F6 Railroad from Hutchinson as far 
west as Grenada, about the 25th day of August, 1876, brought by a north by northeast 
wind. They came in great dark clouds for one day (the 24th) at this place, Sterling, 
Rice county, Kansas. They mostly passed over here to the south and southwest. A 
few lit upon us and devoured corn blades, potato leaves and some other toothsome 
herbage. Little real damage is done as yet to crops. Some of the early wheat is eaten 
and knied and farmers are generally holding off to sow after the locusts leave. A few 
returned with south winds, but on the 31st, at 2 p. m., the wind changed to north and 

Digitized by VjOOQIC 



66 NINTH ANNUAL REPORT 



nearly all took wing. But forest clouds came fresh from the north and the face of the 
earth was alive with them . A northeast wind, September 1 st, carried the fl^reater part of 
them with it to some place distant from here. Enough remain to do some damage to 
vegetation and the south winds bring them back, not in great dark clouds as from the 
north, but some every day. They seem to float about with the shifting winds, perhaps 
for food, but when the wind gets north they go in swarms. That shows their tendency 
to migrate southward. Those that remain are laying eggs.— [H. £. Van Demen, Ster- 
ling, Kansas, Sept. 6, 1877. 

* * * Such a host of insects I never saw. The ground is com- 

pletely covered and the branches of the trees are bending down with their weight. In 
my orchard of nearly twenty acres the trees are covered by myriads. Two hundred 
Siberian crab-apple trees, next to the house, are completely defoliated, and the grove 
on the north is one huge moving mass. 

Our corn crop is splendid, and I think is so far advanced that it will not be mate- 
rially injured. Thirty acres of wheat which looked beautiful and green in the morn- 
ing is eaten up. Six hundred and forty acres, two miles south of me, that was looking 
fine at the beginning of the week, looks this morning as if fire had passed over it. A 
large acreage has been sown in this county earlier than usual. I suppose it is all gone. 
— Pno. W. Robsoo, Cheever, Dickinson county, Sept. 8, 1876. 

Mr. H. A. Brous, a former pupil of mine, who spent the whole Summer in Western 
Kansas, in company with Prof. B. F. Kudge, kept a caref\il record of the movements 
of the locusts, and has sent me the same. From this record it is interesting to note 
that the western part of the State was just as free in Spring and early Summer of the 
Caloptenus apretus as was the eastern, and that none but the genuine femur-ruhrum and 
difl!erent species of (Edipoda, and of other genera, were noticed. The first specimens 
of spreiua were seen in Wallace county August 5th, flying south f^om 10 ▲. m. to 4 p. m. 
From that time forth they were noticed almost daily fiying in diflferent directions, but 
thickest when from the W. and N. They were most numerous on the 12th and 13th« 
and on the 24th they were again very thick in Gove county — ^in both instances fiying 
S. S. W. and S. W. During September the direction also varied, but was most often 
to S. W. The highest and heaviest swarms were, however, to the S. On a number oi 
days two distinct strata or currents were observed. Thus, on September 1, there was 
an upper current going W. and a lower one going S. W. ; on September 2, an 
upper S. W., a lower N. W.; on September 9, an upper S. W., a lower S. E. E. In Octo- 
ber there were few noticed. 

The damage done, though serious enough, was less noticeable than in 1874. Vege- 
tables and Fall wheat suffered most ; one extensive wheat-grower (Mr. T. G. Henry, of 
Abilene,) losing 2,500 acres. A great many farmers sowed again, and plowed the soil 
under, believing that where not sown early enough to come up In the Fall, It Is best 
that It should not come up till Spring, and that an average crop under such conditions 
can be grown. 

They reached east, according to the records I^ have at hand, to a line drawn a few 
miles west of Lawrence, including the larger part of Brown, Doniphan and Atchison 
In the N. E. corner ; portions of JejQTerson, Douglas, Franklin, Anderson, Allen and 
Neosho, and most of Labette, Cherokee and Crawford counties In the S. E. Bourbon, 
Linn and Miami were only partly overrun; Johnson and Wyandotte escaped entirely, 
and most of Leavenworth was untouched. In nearly all of the more thickly-settled 
country Invaded, eggs were abundantly laid ; and the Insects remained laying until 
burled by the first snows. In the western third of the State, where the insects came 
earlier, few or no eggs were laid. It will be noticed that the very counties which suf- 
fered most In 1875 have here escaped, as Is the case in Missouri, and as Is the case in 
Minnesota with the counties ravaged in the Spring of 1876. 

Missouri— The counties ravaged by the young Insects In 1876, had splendid (s^ps 
In 1876, and the scarcity which I had anticipated (Rep. 8, pp. 120, 156,) of most 
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noxious insects, including tbe native locusts and the Chinch Bug, was everywhere 
noticed and commented upon. The incoming of the winged insects in the Fall was 
anticipated and feared, as soon as it was Itnown that they were overruning Nebraska 
and Western Iowa. Feeling the importance of obtaining exact data as to the territory 
invaded in our own State, and in which eggs were laid, in order to indicate just where 
injury may be expected, or not, next Spring ; I have taken pains to examine, or get 
reports from, all tbe western counties. These reports^ in condensed form, are herewith 
submitted ; and, summarized, they show that tbe middle western counties, which suf- 
fered most in 1875, (i. e., the portion of the State in which the winged insects reached 
farthest east in 1874, and laid most eggs) were not overrun in 1876, and will not suffer 
next Spring. Such are the counties of Platte, Clay, Jackson, Lafayette, Cass, John- 
son, BateS) Henry, Pettis and Benton. In these counties the farmers have little or 
nothing to fear, except as they may receive a few straggling and comparatively harm- 
less bevies of the winged locusts next June and July, from the neighboring country. 
The counties that were overrun and that will sujQTer are : 1st, Atchison and Holt, and 
the western half of Nodaway and Andrew, in tbe extreme northwest corner. 2d, Mc- 
Donald, Barry, Jasper, Lawrence, Barton, Dade, Newton, Cedar, Vernon, more par- 
ticularly in tbe southwest half ; Polk in the northwest third ; Hickory in th^ south- 
west third ; St Clair in scattering places, and Christian and Greene in the extreme 
border. 

The locusts came into all these counties last Fall, very generally ate off the Fall 
wheat, and filled the ground with their eggs, in most parts quite thickly. As else- 
where, they continued laying till overtaken by frost. 

Bates, according to one correspondent, also received a few of the iasects in the 
western half; while a few stragglers are also reported in Harrison, and even in Gentry, 
Henry and Cass ; but it is evident that in these cases they were not in sufficient num- 
bers to do harm or to cause any forebodings for the Spring. They came into the N. W. 
corner from the N. and N. W., early in September* and were to some extent prevented 
from reaching beyond the points indicated, by south winds. 

They entered the S. W. counties from the S. W. nearly a month later, invading 
Newton and McDonald by September 23, and reaching the middle of Barry by the 
first of October, and Cedar by the middle of this month. It is quite clear that the 
eastern limit of the swarms which came from the N. and N. W. was receding west- 
ward after they reached N. W. Missouri, and that S. W. Missouri, S. E. Kansas and N. 
W. Arkansas would have escaped had it not been for W. and S. W. winds that brought 
back insects which had reached south of these points. 

The dates of arrival of the Insects are nearly a month later than in 1874, and in 
this respect the 1876 invasion more nearly resembles that of 186G. It was also less 
immediately disastrous than that of 1874, and most crops were either garnered or 
beyond injury, and the principal damage was to the Fall wheat, which, as already 
stated, was eaten down, and in most cases effectually destroyed, at a time, too, when it 
was generally too late to do anything more than let the ground lie over to plant in 
corn in Spring. 

Various correspondents note that all the holes made by the female were found to 
contain no eggs when examined, and they argue therefrom that few or no eggs have 
been laid. From what I said two years ago (Rep. 7, p. 123), and from the philosophy of 
the process of egg-laying (given further on), it follows that such reasoning is fallacious, 



•According to Signal Service Reports some were seen in Nodaway county mach earlier. 
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for all boles left by the female are more or less completely empty, since whenever ovipo- 
sltlon has taken place, the bole is filled up* 

Locusts, or '^ grasshoppers," were reported as quite troublesome in Ste. Oenevieve 
and other eastern counties, but they were invariably the common Red-legged species 

( femur'Tubrum), 

Andrew Co.— If you draw a line about five or six miles west of the One Hundred 
and Two River and Savannah, about due north and south, it will show the extreme 
eastern boundary of the locust this year in this countv. It will show you, at its northern 
extremity, a strip of about eight miles east of the Nodaway River infested ; while at 
its southern point it will be only about two miles. A great many eggs are there depos- 
ited, but not so many as were left two years ago ; nor is there so much alarm felt now 
as then. The locusts arrived late, yet in time to eat up Fall wheat before the frost 
arrested their progress. Where I live — ^four miles east of Bolckow— there were no 
locusts and no eggs, and we do not feel much alarm for next year. 

BoLCKOW, Mo., Nov. 26, 1876. R. H. TALBOT. 

The locusts visited this county in the Fall, but only the western part. It was late 
in the Fall when they came. They laid some eggs, but they did no great damage. 
Whitksvillk, Mo , Dec. 1, 1876. J. F. SMITH. 

The locusts flew into Andrew county in large numbers. They did not go farther 
east than the center of the county ; but in the northwest and western parts they depos- 
ited their eggs in great numbers, and the prospect is that next year the supplv will 
exceed the demand. JOHN K. WHITE. 

Flag Springs, Mo., Dec. 9, 1876. 

The grasshoppers were in the northwest part of this county and did some damage 
to wheat crops. They deposited some eggs. Injury from them in the Fall was 
small. J. KIMBERTIN. 

Rochester, Mo., Dec. 18, 1876. 

Atchison Co.— The locusts commenced to drop here the flrst day of September, 
coming from the north with the first north wind we had for some time, and commenced 
depositing their eggs on the fourth, staying with us till the wind got in the north 
again, when many would leave every clear morning, but only to Ih: replaced in the 
evening by others. Though their numbers have greatly diminished in the last few 
days, timothy dneadows, pastures, gardens and all available places are full of eggs, in 
many instances ft-om three to five thousand to the square foot ; Fall wheat and turnips 
are eaten off close to the ground, and what timothy Is not already destroyed, will surely 
be in the Spring when the eggs hatch. 0. £. TREAD WELL. 

RocKPORT, MO., Sept 10, 1876. 

[Dispatches fh>m various parts of the!county show that during the early part of 
September the insects continually came from the N. W., but poured down in increased 
numbers on the llth. By the middle of October the unusually warm weather had 
about that time caused many of the eggs to hatch.] 

The Rocky Mountain Locusts came upon us in September and October. The only 
damage done by them was to the Fall wheat and nre« They covered the en tire county, 
so far as I could ascertain, depositing their eggs all over it When they commenced 
laying, the ground was wet, and they did not appear (as far as my observation extended) 
to deposit as many eggs as heretofore in their cells — not over half of them having egfirs 
in, and even these being seldom more than half filled. I have heard of some of tne 
eggs hatching out late in the season, but saw nothing of the kind myself. I made 
examinations some time in the latter part of October, and found what appeared to be 
the common maggot in the cells, the eggs in the same having the appearance of being 
spoiled, many being addled or entirely without substance in the shell. There is consider- 
able anxiety among our farmers, as well as in the community generally, as to what they 
will do the coming season. Much could be done, in my opinion, by concerted action 
in the early Spring months, in destroying the eggs and the "' hoppers" as soon as 
hatched. If half the time given to grumbling and loafing, in this community, had 
been spent in active efforts against the *' hoppers," in past seasons, and had such 
efforts been ireneral throughout the grasshopper regions, an immense amount might 
have been saved to the country. JOHN D. DOPF. 

RocKPORT, Mo., Dec. 8, 1876. 

Barry Cb.— The grasshoppers came into this county about* the first of October, 
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from the west, and extended to the eastern border. As far as they came east thev laid 
egg8. They worked on the wheat-fields. W. F. TUTTLE. 

Golden, Mo., Dec 3, 1876. 

Barton Co. — The Rocky Mountain Locust made its appearance in this county about 
the 25th of September last, coming fh>m the south and southwest They have 
destroyed the wheat in the southern and western portions of the county, but have not 
done so much damage north or east. They laid a great many eggs, some of which 
hatched out before the cold spell we have lately had. A. A. D YK. 

Lamar, Mo., Nov. 26, 1876. 

I take the earliest opportunity of giving the limited Information I am in possession 
of. The grasshoppers came into the northeast portion of Barton county in small num- 
bers on the 2d of^ October, from the southwest ; and again, in large numbers on the 13th, 
from the south. They destroyed all the late wheat, but deposited few egsrs. 

DOYLESPORT, Mo., Dec 9, 1876. J. J. BRYNING. 

The grasshoppers did visit our county last Fall. Thev came from the west, or, 
perhaps, from the southwest. Came into the western part of the county in destructive 
numbers about October 20th, arriving at Lamar about two weeks later. 

In the southwestern corner of this county the wheat is all, or nearly all, destroyed. 
In the northwestern corner, early sowed wheat is from one-third to one-half remain- 
ing—late sowed wheat is all gone. At Lamar, the destruction is less. In the S. £. 
corner of the county wheat was much injured. In the N. E. comer wheat was not 
injured at all. They remained where they first lit down until frozen up in sleet %nd 
snow. Large pieces of wheat are less injured than small ones, as the hoppers com- 
menced on the edges and worked toward the center. Farmers could not sow over, as 
the hoppers remained until cold weather. It is impossible to say how much of the 
wheat that was eaten off will recover, as the ground froze up and wheat stopped grow- 
ing as soon as the hoppers died. We knotoy however, that the wheat at the edges is 
killed, but we cannot tell l>efore growing weather how far in it is killed. I have two 
large pieces, containing 91 acres, in N. W, comer of county, that I believe one-third 
remains uninjured ; while a 13-acre piece, 110 rods long, I believe is all gone. I believe 
that most fkrmers are preparing to sow oats early in the Spring around the edges of 



their wheat fields, and ft is hoped that this course will destroy the eggs. There were 
comparatively few eggs deposited. WM. H. AVJERY. 

Lamar, Mo., Dec. 22, 1876. 

Bates Co.— No part of this county was visited by the locusts this Fall. The south- 
era part of Vernon was ; also, all Barton, Jasper, Newton, McDonald and the western 
parts of most counties immediately east of those named. They deposited their eggs 
in all parts visited. G. B. HICKMAN. 

Mulberry, Mo., Dec. 14, 1876. 

"^T [Addie Haynes, of RockviUe, and others, report them to some extent in the western 
half of the county, and some eggs laid as far east as Butler.l 

We have not had, so far as my knowledge extends, any Rocky Mountain Locusts 
the past season in our county. Our people sowed last Fall a larger number of acres of 
wheat than they had put in for the previous three years, and all the wheat fields, up to 
the present time, look very promising for a good crop. CHAS. J. ROBORDS. 

Hudson, Mo., Jan. 3, 1877. 

Benton Co.— No locusts came into Benton county this Fall. 

Warsaw, Mo., Nov. 29, 1876. JAMES H. LAY. 

The locusts did not, to my knowledge, visit this county in the Fall. If they did at 
all, it was in the northwest part, and very few. J. H. MAXWELL, 

Mt. View, Mo., Dec. 16, 1876. 

Buchanan Cb.— No " hoppers " visited any part of this county last Fall, nor do I 
think they came nean*r than twenty miles ^est of it. M. W. F ARRIS. 

AOBNCT, Mo., Nov. 28, 1876. 

Case Cb.—There were no locusts in the county during the year. 

Austin, Nov. 80, 1876. H. L. HEmTT. 
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There have been no locusts in this county the present year, for which all good 
citizens are truly grateful. WM. A. SMITH. 

East Lynnb, Mo , Dec 3, 1876. 

There were a few scattered grasshoppers in this county during the Fall, but I am 
not sure they were of the Rocky Mountain species. They did no damage and laid no 
egfc^. In fact, depredating insects were remarkably scarce this Fall, except the Flat- 
headed Apple-tree Borer, which was more numerous than usual. 

Raymore, Mo , Dec. 4, 1876. W. H. BARRON. 

A few Rocky Mountain Locusts alighted in the southern border of Cass county, 
and also In our neighborhood, near Harrisonville ; but very few. This was about the 
end of October and beginning of November. I don^t think they laid any eggs in this 
county ; I have seen no signs of them. On the 5th, 6th and 7ch of November, I was 
in the southwestern part of Bates county, and there I saw more of them. I saw that 
the young wheat was eaten off; and, after hunting a little, I found them huddled in 
under the blades of the wheat. 

Their general course of flying was southeast, and I think It was too late In the 
season for them to deposit any eggs. DAVID DEFAKAUGH. 

Raymore, Mo.. Dec. 18, 1876. 

Cedar Co, — The grasshoppers came to this county In October, and remained until 
the snow came and destroyed them. They laid eggs all the time they were here, and 
ate all the wheat In the county. G. W. MONTGOMERY. 

•Stockton, Mo., Dec. 2, 1876. 

The locusts arrived here about the 16th of October, and began at once to bore into 
the ground and deposit their eggs. The> chose the hardest ground they could find, 
seeming to prefer that which was sandy or gravelly. They continued coming for two 
weeks, and would average one to every square foot of the whole ground. They 
devoured about nine-tenths of the wheat in this, the south part of the county. They 
came from the southwest. W, SMILE V. 

Stockton, Mo., Dec. 2, 1876. 

Locusts were here in vast numbers, laying eggs and destroying nearly all the 
wheat C. W. JORDAN. 

Whitbharb, Mo., Dec. 9, 1876. 

Caldwell Co.— No Injury from locusts In this county, and no eggs laid. 
Gould Farm, Mo., Dec. 28. 1876. 0. L. GOULD. 

Clay Cb.— No part of our county was visited by locusts the past season. 
Harlem, Mo., Nov. 30, 1876. J. C. EVANS. 

The Rocky Mountain Locusts did not make their appearance In this vicinity at any 
time during the year 1876. An occasional straggler could be seen during September and 
October. None but close observers noticed them. DAN. CARPENTER. 

Barry. Mo., Nov. 30, 1876. 

Dade Co.— The locusts came the first week In October In sufficient force to destroy 
about all of our Fall wheat They laid eggs, which, in dry spots, hatched out, and the 
young hoppers have been killed by the frost. R. A. WORKMAN . 

Greenfield, Mo., Dec. 11. 1876. 

DeKalh Co.— DeKalb county has not been visited by the Rocky Mountain Locust 
this year. G. E.SHU LZ. 

Havana, Mo., Dec. 2, 1876. 

Oeniry Co. — A few scattered grasshoppers were seen passing over the county this 
Fall, but none stayed. They were flying very high in air, and to the southwest. 
Mt. Plkasant, Mo., Dec 8, 1876. CHARLES S. WHITESC ARVER. 

One flight of locusts passed over this county. Wind from the N. \V. A few 
stayed here. No deposit of eggs. 

Gbntrya'ille, Mo., Dec. 16, 1876. HUGH STEVENSON. 
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There were a few Rocky Monotain Locusts along the western part of the county, 
but they stayed only a few days, and deposited no eggs. LEVI LONG. 

Island City, Mo , Dec. 29, 1876. 

Greene Co, — There were no hoppers in Greene county, except in the S. W. corner, 
where they came too late to do much harm. Some passed over to Christian Co. and 
did some injury. In Lawrence Co.. also, they did considerable mischief. 

Springfield, Mo., Dec. 23, 1876. . F. F. FINE. 

Harrison Co.— Only a few straggling grasshoppers fell into this county the past sea- 
son ; they deposited no eggs. Their nearest approach, in large numbers, was about 40 
miles west of us. JOSEPH WHITELEY. 

New Castle, Mo., Dec. 4, 1876. 

There has not been any locusts or grasshoppers in this county this fall. 
Eagle viLLE, Mo., Dec. 4, 1876. Col. H. FITCH. 

There were no locusts in either Harrison or Mercer counties the past year. 
Cainsvillb, Mo., Dec. 1, 1876. J. H. BUKROWS. 

Benrv Co —The locusts did not get to our county this year. They reached the 
counties South and West ot us. We nave a few, remaining from a year ago, that seem 
to be acclimated, and they are enough, with our native hoppers, to eat considerable 
wheat ; but the weather is good for their destruction this Fall. T. J. QUICK. 

Gaines, Mo. 

A few Rocky Mountain Locusts came to this, the eastern part of Henry Co.; but I 
have seen none, neither have I heard of any depositing their eggs. 

Leesville, Mo , Dec. 12, 1876. J. E. STRINGER. 

Hickory Co.— The locust came into the southwest part of this county in the latter 

J)art of September. They did little or no damage, as they came in late, and were but 
ew in number. I do not believe they laid any eggs here. Our native locusts, 
this Summer, were fewer than I have ever seen them, and I have lived on a farm in Mis- 
souri since 1849. W. L. SNIDOW. 
Elkton, Mo., Dec. 7, 1876. 

Not any part of Hickory county was visited by the grasshoppers, nor any part of 
this (Cass Co.) They have t>een South of us in Vernon, Cedar, Folk and parts of St. 
Clair counties, depositing eggs. C. J. HOSTETTER. 

East Ltnne, Cass Co.. Mo. 

Holt Co. — The grasshoppers {Caloptenus spreiua) commenced their flight over us 
to-day at 12 o'clock m., going in a southeasterly direction. Wind is blowing from the 
North, which is very favorable for the\n in their journey this way. They aie not in 
very great numbers as yet; but are reported as being in immense numbers in the 
North part of the county. J. W. MAPLE. 

Oregon, Mo., Sept. 8, 1876. 

The spretus are daily increasing in numbers here, taking all the wheat and rye 
sown in the county. They are depositing eggs. To-day they are going N. "W. Wind 
wSouth. J. W. MAPLE. 

Oregon, Mo., Sept. 26, 1876. 

The pests are still with us, and are now depositing their eg^ by the million. 
Some report that a gmall white worm is killing tbeni, but I. have been unable to find 
any up to this time. Some of the eggs are now hatching in North parts of the county. 

Oregon, Mo , Oct. 12, 1876. J. W. MAPLE. 

Many of the grasshopper eggs have been destroyed by a small white worm, and 
many have b sen washed out and destroyed by txposure to the weather. The grass- 
hopper limits extend about 5 miles east of the Nodaway River, in Andrew Co. 

Oregon, Mo., Dec. 2, 1876. J. W. MAPLE. 
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The locusts have spread all over this county, and have deposited their eg^ in vast 
quantities, thoujzrh perliaps less than in 74. I examined many of their perforations, 
and in some localities found at least three-fourths empty ; in the others, from 12 to 20 
eggs. A few passed over here the 25th of August, and occassionally thereafter, until 
the 20th September, when they came in large numbers. They had destroyed, by the 25th 
of September nearly all the wheat and rye in the^ounty. On the 26th they were first 
noticed laying e^gs here. A few were noticed on the 11th of November, some on the 
ground, others fiying North. Many farmers have resown their devastated fields, and 
will no doubt profit by so doing. Some say that worms and bugs have been destroying 
the eggs, also that the eggs have been hatching out In exposed places. The experience 
of some of our farmers is against turning the eggs under in the Fali or Spring. 

Oregon, Mo., Nov. 29, 1876. WM. KAUCHER. 

The grasshoppers were all over this county, and laid more eggs than they did two 
years ago, the firround being literally filled with them. 

BiGBLOw, Mo., Dec. 2, 1876. J. H. CROW. 

From examination made in various parts of the county by several farmers and 
others, the eggs of the locusts seem to be rotted. This is ascribed to the wet weather, 
we had some few weeks ago. CLARKE IRVINE. 

Oregon, Mo., Dec. 3, 1876. 

The Rockv Mountain locusts came here last Fall in September ; they came from 
the North, and deposited their eggs in great quantities ; some stayed till cold weather 
killed them, and some wenton South. Some say their eggs have turned to worms and 
will not hatch, which might be the case, for I noticed, myself, some worms in the cells, 
but whether they were deposited bv the hoppers, or not, I am unable to sav. 

Forrest ^City, Mo., Dec 18, 1876. J. D. WHITE. 

The locusts extended all over our county. They came from the N. W. about 
Septemt>er 20th. The ground is fuller of eggs than ever before. All the wheat was 
taken up ; rye also. A few resowed, but it makes no show. They staved here until 
frozen to death. BENNET RING. 

Oregon, Mo , Dec 25, 1876. 

J<uper Co.— The grasshoppers or locusts came here Octot>er 2d, and again on the 
3d, 6tb, 8th and 9th. Ten years ago they reached three miles east of here; now, they 
are several miles still farther east. No doubt in a week the wheat will be all destroyed^ 
as, indeed, most of it is already. Thev came from the southwest. Wind south. They 
did no damage here in the Springs of 1867 and 1875. THOS. McNALLIE. 

Sarcoxie, Mo., Oct 14, 1876. 

The grasshoppers made their appearance in this county again on the 2d of Octo- 
ber. The wind was blowing from the southwest during the day. About noon they 
came into the city ; the sky was darkened with them. They soon covered the entire 
county, and at once began their onslaught upon the wheat fields. Jasper county 
farmers had put in more wheat than they had ever done before ; the season being- 
Ikvorable, it was making rapid growth, and the future looked encouraging with promi- 
ses of a large wheat crop. In a few days, scarcely a spear of wheat was to be seen 
over the entire county. However, at the close of November they began to leave ; and 
large quantities of them were found dead ; many seeming to have been destroyed by 
an insect. They deposited eggs, some of which hatched out during the warm days in 
November. In some of the late sown fields the wheat seems to be starting again ; and 
some farmers have resown portions of their fields, in the hope that a favorable Winter 
will secure a crop. The eastern line seems to have extended to the wei^t of Green 
county. JOSIAH TILDEN. 

Carthage, Mo , Nov. 20, 1876. 

On the 2d of October the grasshoppers made their first appearance here, coming 
firom southwest and going northeast, in such numbers as to, in a measure, obscure the 
sun's rays. They stayed nere in millions, until killed by cold ; eating up all growing 
wheat and green grass. The ground was i)erforated in all directions with Innumerable 
holes, and f suppose they deposited eggs in great abundance. Wo are in the eastern 
part of the county, a few miles from the Lawrence county line. 

Reeds, Mo., tec. 8, 1876. J. M. THORNBURG. 

Myriads of gra^ishoppers were passing over Granby, from southwest to northea8t> 
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on Sunday and Monday, the 8th and 9th. A f^lance upward towards the sun revealed 
them filling^ the air as far as vUion could extend, as thick as snowflukes in a storm, and 
they drifted along with the breeze, and fluttered down at your feet occasionally, or lit 
on your nose, with as much unconcern as' if they had been a part of the elements. 
The bushes and sides of the road were speedily thick with them.— iS'<. Louis Republican, 
Oct 1, 1876. 

The locusts were all over the county In great numbers. They laid a great many 
eggs, but as most of them hatched out this Fall, I apprehend no trouble next Spring. 
They came in September, and stayed until killed by frost. No wheat recovered, as far 
as I know. Farmers generally resowed, but the wheat has not come up. 

Smithfibld, Mo., Dec. 26, 1876. WM. G. L. CRIAG. 

The wheat that was eaten off did not recover. Very few farmers have resown. 
There will be no wheat crop in this and adjoining counties this year. Next Fall there 
will not be much sown on account of scarcity of seed, and dread of the hopper. Some 
fanners are contemplating a crop of oats on their wheat ground : others, flax and 
barley. J. M. PETERSON. 

January 2, 1877. 



Jaekaon Co. — There were no Rocky Mountain locusts in this county the past Fall,. 

en in the early Fall. 
W. S. PARRISH. 



and, per consequence, no eggs deposited. Chinch bugs were seen^in the early Fall. 
Hickman Mills, Mo., Dec. 4, 1876. ' " 



The grasshoppers did not deposit any eggs here ; only a few stragglinfir ones, and 
they perhaps of native species made their appearance. JACOB GREGG. 

Stony JPoiNT, Mo., Dec. 10, 1876. 

Johnson Co.— The Rockv Mountain locust failed to visit us the past season. A few 
were noticed very high in the air, passing over with the wind, but none alighted. We 
have no chinch bugs at all this season, owing, perhaps, to the fact that the small grain 
was totally destroyed by the hoppers in 1875. But such other pests as usually trouble 
us were very numerous and destructive. D. B. RE AVIS. 

KiNGSViLLE, Mo., Dec. 4, 1876. 

No grasshoppers came here this season. They appeared in Barton county in Oc 
tober, though not in great numbers, and west of that county, in Kansas, for a hun' 
dred miles, they were very numerous, and depositing their eggs, at the end of Sep- 
tember. W. A. CAMPBELL. 

HOLDBN, Mo,, Nov. 27, 1876. 

There were no grasshoppers in our county this Fall. There may have been some 
at the southwest corner of the county, but I do not think so. 

Wakrensburg, Mo., Dec. 8, 1876. J. L. CLELAND. 

Fayetticvillb— None. J. L. MOTSINGER. 

Lafayette Co —Lafayette county has not been visited this year by the Rocky 
Mountain locust. J. BELT. 

Lexington, Mo. 

No locusts came into this county the past season, or into Jackson count v either. 
Sni-a-bar, Mo., 1876. J. T. FERGUSON. 

Lafayette Cb.—- There were a few of the genuine Rocky Mountain locusts with ua 
during the latter part of September, and beginning of October ; but they were so few 
in number as to pass almost unnoticed, and were supposed to be stragglers, f^om a 
flight that passed down through Kansas, depositing a vast number of eggs as far South 
as Montgomery county, in that State, if those that were in this county laid any eggs^ 
they were so few as not to be observed, and it is my opinion that none were deposited. 
As to what part of the countv was invaded, it would be hard to tell, as they were so 
few in number ; and the fact that they mix up with the natives, adds to the difficulty. 

AuLLSViLLB, Mo., December 10, 1876. JAS. E. GLADISH. 

Lawrence Co.— The locusts came into thU county about the 5th of October. Their 
course was North. A small portion of the southeast part of the county was not visited 
by them, and there the wheat crops are not hurt ; but they spread over all other parts, 
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«ating up thousands of acres of wheat Some farmers have resown, but many have 
not. They deposited their eggs by the acre, choosing, strange to say, the hardest and 
most gravelly places to lay them in. I found, on examination, just at the setting in of 
"Winter, that very many of the eggs had so far advanced as to resemble small white 
maggots. The hoppers have penetrated considerably farther East this year in this 
county than they have ever done before. W. S. GOODMAN. 

Mt. Vbrnon, Mo., December 12, 1876. 

McDonald C5o.— The Rocky Mountain locust visited all parts of McDonald countv, 
and deposited their eggs very liberally, some of which hatched out before the cold 
set In. W. D. POLSON. 

Newton Co —First saw the grasshopper here on September 29. On Sunday the sky 
was full of them, going East From here to Joplin they are everywhere : to-day the 
ground is covered, and the air filled with them. They are at Granbv. Farmers are 
afraid to sow wheat G. C. BR6ADHEAD. 

Neosho, Mo., October 7, 1876. 

Grasshoppers came into the west part-of this county in large numbers on the 23d 
■of September, and soon extended all over it They came from Northwest at first, but 
soon they came from all parts, as the wind blew. They would rise and fly oflf in the 
fore part of the day, and a new lot would come in at night. They continued very 
numerous till the sleet storm in November, which killed them ; and they filled the 
ground with eggs ; some of which hatched out, and some were destroved, but plenty 
yet remain. JOHN THRASHER. 

Neosho, Mo , Deceml)er 7, 1876. 

The locusts came into all parts of this county in vast swarms, and laid large quan- 
tities of eggs ; every batch of land that was bare, and not too hard, U filled with tnem, 
und some tew have hatched out this Fall. W. H. WETHERELL. 

Seneca, Mo., December 6, 1876. 

Nodaway Co.— The Grasshoppers came into this county from the Northwest on 
11th of September, and left, going southwest, on the 26th of October. They spread 
over about two-thirds of the county, but the northeast they did not reach, and that 
part remained uninjured. They deposited eggs, but not so many as was expected from 
their numbers. Many fields of wheat in the western part of the county were entirely 
destroyed. The greatest damage was done to fall grain and meadows. 

Pickering, Mo. M. B. 'Wt HARMAN. 

The locust came into the west or northwest portion of our county late in the Fall. 
In the extreme West they laid eggs, and devoured the Fall wheat. 

Luteston, Mo., December 14, 1876. WM. H. CLARK. 

The firrasshoppers were in the northern and western portions of this county 
last Fall, but did little damage. They laid eggs, but opinions difier as to the probability 
of their hatching out next Spring. Many contend that some kind of insect has de- 
stroyed them, as, repeatedly, when the holes in which they were deposited were dug 
into, no eggs were found. T. D. WALLACE. 

Hopkins, Mo., December 8, 1876. 

Pettis Co, — A few grasshoppers came into this county last Fall, but I do not think 
they laid any eggs. They did no damage. J. K. P. IDOL, M. D. 

HousTONiA, Mo., November 30, 1876. 

The Rocky Mountain Locust did not Tisit any part of Pettis countv during the 
year 1876. O. A. CRANDALL. 

Skdalia, Mo., December 11, 1876. 

Platte Co.— No locusts here this year. Sixty miles north and west is as near as they 
<jame to us. JAMES ADKINS. 

t Platte City, Mo., Dec. 1, 1876. 
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No locusts in our county this Fall : a few are reported to have fallen from a s^reat 
height, carried out of their course by adverse winds. R. P. C. WILSON. 

Plattb City, Mo, December 1, 1876. 

Polk Cte.— The locusts came into our county last Fall at a late date. They did not 
^et so far East as this in large quantities ; but at the western border of the county they 
were numerous, though 1 have been unable to ascertain whether or not they deposited 
any eggs; but they came so late that I hardly think they did. T. W. WILSON. 

Payne's Prairie, Mo., December 18, 187G. 

In the three western townships of this county the hoppers have damaged the wheat 
badly, and have deposited large numbers of eggs, They have been very destructive in 
the eastern part of Dade and Cedar county. J. CARSON. 

Bolivar, Mo , Decemt)er 15, 1876. 

No wheat was eaten ojQT in this immediate vicinity. I do not think any attempt was 
made to resow ; the damage was done too late. I hear of no measures being taken to 
protect wheat or other grain from the threatened ravages. T. W. SIMPSON. 

Payne'* Prairie, Mo., December 80, 1876. 

The locusts visited the western portion of this county some time last Fall, in Octo- 
her or November, I believe, and did considerable damage to a few fields of young 
'Wheat ; though I think they were found only in a few isolated spots. Don't know 
whether they laid eggs or not. H. CARR PRITCHETT. 

MoRRisviLLE, Mb., January 6, 1877. 

The locusts visited the western townships of our county, Jackson, Madison, and 
Johnson. They made their appearance between the 1st and 10th of October, and came 
trom the West. They filled the ground with eggs. Where most numerous they entirely 
destroyed the growing wheat J, M. LOAFMAN, M. D. 

MoRRiSYiLLR, Mo., December 27, 1876, 

Rav Cb.— No part of our county was visited by the Rocky Mountain locusts during 
the year. W. R. MEADOR. 

Hardin, Mo., December 29, 1876. 

SU Clair Co, — The locusts dropped in here in very small numbers late in October, 
The wind was from the north as they were coming in, and carried the greater part to 
Texas ; only those that had tired out staying with us. They laid ef^g^, and injured the 
wheat somewhat I hear that they have e-aten all the wheat from Sac River south to 
Arkansas. It is verv cold just now, and no hoppers visible. 

Collins, Mo., Dec. 2, 1876. Wm. H. FILLERY. 

But very few Rocky Mountain Locusts came into the county this year. None to 
-do any damage to crops. South of us, in Barton, part of Cedar and Polk counties, 
they are reported to have destroved the wheat crops in places. JOHN HILL. 

Taborville, Mo., Dec. 6, 1876. 

Vernon Co.— The locusts visited the southwestern portion of our county this Fall, 
doing much damage to wheat. They deposited a vast number of eggs, yet th3 depos- 
its were not so numerous in proportion to the number of insects as in former years— 
«ay fifty per cent. M. L. MODREL. 

Little Osage, Mo., Dec. 9, 1876. 

They came into the south and west half of Vernon in great numbers, and, it is 
said, deposited eggB as usual. Very few appeared in the northeast part, and no eggs 
deposited there. J. A. PURINTON. 

Schell City, Mo., Dec. 2, 1876. 

No damage sustained in northeast part of this county. But few made their ap- 
pearance. In the Spring of 1875, the young appeared in immense numbers, but unac- 
countably disappeared from this locality before half grown, and did no damage. 

Schell City, Mo., Dec 23, 1876. J. A. PURINTON. 
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The grasshoppers destroyed every field of wheat with which they came in contact, 
beyond recovery. On account of the lateness of the season farmers are lettincr their 
wheat lands lay over for corn, in the Spring. K. L. BiODREL. 

LiiTTLB OsAGB, Mo., Jan. 8, 1877. 

Indian Territory.— They were thick over most of the Territory, passing south- 
ward, from the middle of September, and many of them remaining through the season. 
They rendered horse-back travel extremely unpleasant. 

TxxAS — The swarms reached Texas from the North and West about the middle of 
September, and f^om that time forth tiU Winter were flying very generally, over the 
State, reaching eventually latitude 29°, or more definitely to the Gulf all the way from 
the Sabine river to Austin. Their course was almost due South, and their injury con- 
fined to succulent vegetables, shrubs and A-uit trees, the Orange and Cotton suffering 
more particularly. 

Mrs. H. S. King, of Austin, writes : 

The can for about ten days were so much obstructed on the Texas Central line as 
to necessitate their stopping occassional ly to clear the track of the grasshoppers. 
Though there were millions, they were never sufficiently numerous to obscure the 
sun, even for an instant, and they have been, as they usuallv are at this season, com- 
paratively harmless to vegetation. For about six weeks they would fly up in the 
promonaders* face like a pelting rain, alighting on the head and clothes, or taking 
short flights in advance of him. 

They were especially thick on walls, fencetops, and tree trunks, remaiulng there 
torpid until the sun shone out, and during the heat of the day swarming high in air, 
when they look like snow-flakes, waited by changing breezes. 

Messrs. Nelson and Sadler, of Galveston, state that the Insects occurred all along 
the line of the Texas Central Railroad. It was most noticeable, as Mr. Jno. M. 
Crockett, of Dallas, assures me, that notwithstanding the wind was, on the 19th Sep- 
tember, and for a few days thereafter, when the heavieftt flights occurred, from N., N. 
E.; it yet varied much during the invasion, blowing mainly from the S. £. Neverthe- 
less the insects made steady progress southward, succeeding best on calm days and not 
diyerging E. five miles In flfty. Contrary winds simply bafiQed them and brought them 
to the ground until the conditions permitted them to continue their course. 

Eggs were laid throughout the territory overrun, and the young hatched In large 
quantities during the mild weather of February. Up to the time this writing goes into 
the printer's hands, (March 6, 1877), the young, which have numerously hatched near 
the Gulf, have been destroyed by heavy cold rains that occurred the latter part of 
February. 

Arkansas— The insects overran the extreme N. W. comer of this State, as indicated 
in my map, and were particularly bad in Benton county. Indeed the injury was 
mostly confined to this county and the region south of It, the Insects not extending 
east to Carroll county. This is the first recorded instance of their reaching into 
Arkansas. They made their advent from the 7th to the 16th of October, coming with 
the wind from the N. W, and fiylng S. and S. £., until they struck the base of Boston 
Mountain. As in our own S. W. counties, wheat was greatly injured by them, and 
eggs were laid up to the time Winter set in. 

From the foregoing record, summed op from numerous reports 
and observations, it is manifest that the locusts that hatched and did 
more or less damage in Minnesota early in the year, endeavored to 
get away to the northwest as soon as they got wings. They were sub- 
sequently repulsed and borne back again by the winds to their hatch- 
ing places ; thence south and southwest into Iowa and Nebraska. As 
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they rise and fly from day to day tbey concentrate and condense, 
since in passing over a given area daring the hotter parts of the day 
new accessions are constantly being made to the flying hosts which, 
with serried ranks, descend in the afternoon. Thus, in returning, the 
swarms were thicker and n^ore destructive in places than they were 
in leaving. Yet it is evident that the column which thus came back 
to Minnesota and passed to the south and southwest was more strag- 
gling than in 1874, and that by the middle of the month it had spent 
its force and left eggs throughout most of the country traversed. Had 
the invasion consisted of these only, the damage would have been but 
slight, and the insects would hardly have reached into Kansas. Their 
«gg8, laid in August, were far more liable to injury and to premature 
hatching than those laid later. But it is clear that fresh swarms that 
hatched in Dakato, and further northwest, followed on the heels of 
the Minnesota swarms, passing over much of the same couatry to the 
east and southward into Colorado, and eventually overruning the 
larger part of Nebraska and Kansas, the Western half of Iowa and 
some of the Western counties in Missouri, and reaching into Indian 
Territory, Texas and parts of Arkansas. 

The extent of the region invaded will appear by referring to the 
map (Fig. 16). Coming generally later than in 1874, they did less 
damage, and the farmers were in so much better condition to with- 
stand injury, that it was much less felt. In most sections visited, part 
of the migrating hosts remained to lay eggs; and the invasion of 1876 
is remarkable as compared to that of 1874, for the large extent of 
country supplied with eggs. Another fact is notable, viz : that the 
very parts of Minnesota in which eggs were laid in 1875, and the por- 
tions of Missouri and Kansas in which they were most thickly laid in 
1874, escaped in 1876. I cannot believci however, that this is any- 
thing more than coincidence. 

DESTINATION OF THE DEPABTIKQ SWARMS OF 1875. 

In considering this subject a year ago, I expressed the belief- 
founded on observation and the records as far as made — that the 
«warms which left the country south of the 44th parallel and the 100th 
meridian passed to the N. W., reaching into N. W. Dakota, Wyoming 
and Montana. I was unable at the time to state whether or not they 
reached up into British America, and from the large per centage of 
the departing insects that were diseased and that dropped on the 
way, I was led to the following conclusions : 

We may very Justly conclude that a lar^ire proportion of the insects which departed 
Arom the country invaded in 1874, perished on their way toward the native habitat of 
the species, and that those which did not perish reached the Roclcy Mountain re^on of 
the Northwest whence their parents had come the previous year. They strugf^led bade 
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with thinned and weakened ranks, and it will probably take many years ere they 
become bo prodigiously multiplied ajrain, and are enabled by favorable conditions to 
push so far east as they did in the year 1874. They did some harm at their resting 
places on the way, but in a large number of instances they rose after their brief halts, 
without doing serious injury. Nor can I learu of any instances where these swarms 
that lelt our territory deposited eprgs. Had the winds been adverse to their northwest- 
ern course, and oblij^ed them to remain in the country where they hatched, I believe 
that the bulk, if not all of them, would, nevertheless, have perished before laying^ 
eggs.— [Rep. 8, p. 108. 

Information gathered during the past year shows conclasively 
that the insects which left the Mississippi Valley in 1875 did reach 
into British America. The Winnepeg Standard of August 19, 1876, 
as quoted by Professor Whitman, says : 

The locusts which hatched in MIssoupI, Kansas and Nebraska, In an area of 250 
miles from east to west, and 8iJ0 miles from north to south, took flight In June, and 
Invariably went northwest, and fell In innumerable swarms upon the resflons of British 
America, adlolning Forts Pelly, Carlton and Bllice, coverings an area as large as that 
they vacated on the Missouri River. They were reinforced by the retiring column from 
Manitoba, and It seemed to be hoping against hope that the new swarms of 1876 would 
not again descend upon the settlements in the Red River valley. Intelligence was 
received here that the Insects took flight from the vicinity of Fort Felly on uie 10th of 
July, and then followed a fortnight of intense suspense. 

Professor Q. M. Dawson, of Montreal, writes: "You may be in- 
terested in knowing that the northward flying swarms in 1875 pene- 
trated a considerable distance into the region west of Manitoba, while 
most of the insects hatching in the latter Province went southeast- 
ward when winged, and that large numbers got at least as far east as 
the Lake of the Woods." In an interesting paper in the Canadian 
Naturaliat, on the "Appearance and Migrations of the locusts in 
Manitoba and the N. W. Territories in the Summer of 1875," Professor 
Dawson further gives many other valuable records, some of which, as 
bearing on the question under consideration, I quote entire, as they 
will hardly bear condensing : 

From the reports now received from Manitoba and various portions of the North- 
west Territory, and published in abstract with these notes, it would appear that during 
the Summer of 1875 two distinct elements were concerned In the locust manifestation. 
First, the Insects hatching In the province of Manitoba and surrounding regions, from 
eggs left by the western and northwestern Invading swarms of the previous autumn ; 
st^cond, a distinct foreign host, moving, for the most part, from south to north. The 
locusts are known to have hatched in great numbers over almost the entire area of 
Manitoba, and westward at least as tar as Fort Elllce on the Asslncbolne river (long. 
101° 20'), and may probably have been produed, at least sporadically, in other portions 
of the central regions of the plains; though In the Summer of 1874, this district was 
nearly emptied to recruit the swarms devastating Manitoba and the Western States, 
and there appears to have been little If any influx to supply their place. Still further 
west, on the plains along the base of the Roclcy Mountains, from the 49th parallel to 
the Red Deer river, locusts are known to have hatched in considerable numbers — but 
of these more anon. 

Hatching began in Manitoba and adjacent regions in favorable localities as early as 
May 7th, but does not seem to have become general till about the 15th of the month, 
and to have continued during the latter part of May and till the 15th of June. « « * 

The destruction of crops by the growing insect*, in all the settled regions was very 
great, and In many districts well nign complete. The exodus of these broods began 
In the early part of July, but appears to have been most general during the middle and 
latter part of that month, and first of August. The direction taken on departure was, 
with very little exception, southeast or south. It is to be remarked, that as there does 
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not seem to have been during tbis period any remarkable persistency of northwest 
or northerly winds, the insects must have selected those favoring their intended direc- 
tion of misration, an instinct which has very generally been observed elsewhere. 

********* 

Foreijrn swarms from the south crossed the 49th parallel with a wide front stretch- 
in ji: from the 98th to the 108th meridian, and are quite distinguishable from those pro- 
duced In the countrv, from the fact thaf many of them arrived before the latter were 
mature. These flights constituted the extreme northern part of the army returning 
northward and northwestward from the States ravaged in the autumn of 1874. They 
appeared at Fort Ellice on the 18th of June, and at Qu'Appelle Fort on the 17th of 
the same month, favored much no doubt by the steady south and southeast winds, 
which, according to the meteorological register at Winnipeg, prevailed on the 12th of 
Jane and for about a week thereafter. Al^r their first appearance, however, their sub- 
sequent progress seems to have been comparatively slow, and their advancing border 
very Irregular in outline. They are said to have reached Swan Lake House— the most 
northern point to which they are known to have attained— about July 10 ; while Fort 
Felly, further west, and nearly a degree further south, was reached July 20th, and 
about seven days were occupied in the journey from there to Swan Kiver Barracks, a 
distance of only ten miles. 

We thus learn that vast swarms not only reached into British 
America in 1875, from our own country, but that the young hatclied 
there from swarms that had come the previous year from the further 
northwest. 

There was, therefore, north of the 49th parallel, a repetition of 
the devastation we were at the time experiencing ; the insects hatch- 
ing there in bulk just about the time they were leaving Texas on the 
wing. 

SOURCE OP THE SWARMS OF 1876. 

From the preceding statement of facts, and from the detailed 
history of the invasion of 1876, it becomes obvious that this invasion 
was made up, 1st, of such insects as hatched out in southwest Minne- 
sota, and parts of Colorado, Wyoming and Dakota ; 2d, of additions 
to these from Montana and British America. In how far those in 
either of these categories were made up of the progeny from the 
insects that left our country in 1875 we shall never be able accurately 
to determine. The proportion of parasitized and diseased insects 
that left Missouri, doubtless became less among those which hatched 
and rose from the farther north and west, and we may, I think, take it 
for granted that the larger part of the swarms ^at reached Montana 
and British America, laid eggs. In addition to the vast bevies which 
invaded the northwest from the south and southeast, there were in 
1875, as Prof. Dawson shows, others that hatched in the north west^ 
pouring from British America into our Northwest territory. There 
were, in fact, in Manitoba, and large parts of the Northwest, two grand 
opposing movements of the winged insects, which thus replaced each 
other. And bearing this in mind, we can understand the increased 
area in the Northwest over which eggs were laid that year, and from 
which the 18/6 swarms had their source. As no eggs were laid in 
Manitoba, while the young are known to have abounded in the moun- 
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tain region to the west of that province, it is more than probable thai 
the principal source of the 1876 invasion was Montana and the Saskat* 
chawan and Swan Biver countries. The question as to how far the 
northwest breeding grounds are recruited by the insects which hatch 
in the more fertile country which I have designated as outside the 
species' natural habitat, is a most interesting one; for if thus recruited 
there is all the greater incentive for us to exterminate the young 
insects which hatch with us. All such questions can only be settled 
by a thorough study of the subject by a properly constituted com- 
mission, charged by Oongress with the work. 

EASTERN LINE REACHED. 

A study of the eastern limit of the invasion of 1876, compared 
with that of 1874, shows that it is peculiar in reaching farther east in 
Minnesota and Iowa, and farther south and east in Texas. The limit- 
line — extending from Olay county, Minnesota; bulging toward St. 
Paul, reaching southwardly to the center of Iowa; thence westwardly 
receding to Lawrence, Kansas, and bulging again to Southwest Mis- 
souri — is more irregular between the 36th and 46th parallels than it 
was in 1874. On an average, however, it does not extend east of 
the 94th meridian. 

RATE AT WHICH THE INSECTS SPREAD. 

Leaving Montana about the middle of July the insects reached 
far into Texas by the end of September, thus extending about 1,500 
miles in 75 days, or an average of about 20 miles per day. But over 
a large part of this territory, viz., portions of Wyoming, most of Da- 
kota and Nebraska, W. Minnesota, N. W. lowai N, W. Kansas, and N. 
E. Colorado — they appeared almost simultaneously, or during the last 
few days of July and the first few day of August ; and this, I think, 
indicates that they were at that time swept down at a very much 
higher rate by the N. W. winds from Montana and British America. 
After that time the extension S. was tolerably rapid, but the exten- 
sion £. was more an(f more slow. They occupied nearly a month 
reaching from N. W. Iowa to the S. W. limit in the same State, and 
their eastward progress on the confines of the limit line already indi- 
cated was still more gradual as they went South. All of which indi- 
•cates that they fly most powerfully when leaving the higher altitudes 
of the N. W., and most persistently during the first week or so after 
becoming fledged, while the females are not yet prompted to descend 
for oviposition. This is also the period when they are passing over 
the vast plains and the sparsely settled and uncultivated portion of 
the country, in which there is, perhaps, least inducement for the raven- 
ous host to halt 
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As flight is not consecutive day after day, but often impeded by 
bad weather, and as it is not continuously in one direction, the aver- 
age rate is not more than 20 miles a day. It is also most variable 
and at times reaches a maximum of between two and three hundred 
miles daily. 

DIRECTION OF FLIGHT. 

The wind was quite changeable during the period of invasion, and we 
find the insects, at one time or another, traveling in nearly all possible 
•directions, except due west. Yet, if we except the departing swarms 
which flew from N. W. Minnesota in July, the direction of the invad- 
ing hosts was, as I believe it always has been and always will be, con- 
spicuously S. and S. E. The exceptions were principally during the 
first week in August, when they swept S. W. from Minnesota over 
parts of Iowa and Nebraska; and two months later when they were 
•carried N. E. into our S. W. counties. 

INFLUENCE OF THE WIND IN DETERMINING THE COURSE OF LOCUST SWARMS. 

That excessive multiplication and hunger are the principal causes 
of migration from the native home of the species, and that the pre- 
vailing winds determine the course therefrom, I have endeavored to 
6how (Reps. 7, p. 104 ; 8, p. 112). That all these influences very 
largely determine the return migration when the insects hatch out in 
the Mississippi Valley is also doubtless true ; and it is interesting to 
note in this connection that, according to observations, covering a 
period of from two to five years, furnished by General Myer, at the 
request of Dr. A. S. Packard, Jr.,* the prevailing winds in May and 
June, within the region subject to invasion, are from the Gulf of 
Mexico, or from the S. E. and JS., i. e. in the opposite direction, prevails 
later in the season. Yet; to assume that the migrations are solely 
dependent for direction on the winds would be incorrect, as there is 
<^umulative evidence (much of it recorded in these Beports) that when 
once the migration has commenced, adverse winds only retard, but 
•do not materially change its course. 

LOCUST FLIGHTS EAST OF THE MISSISSIPPI. 

To the unscientific mind there are few things more difficult of 
apprehension than that species, whether of plants or animals, should 
be limited in geographical range to areas not separated from the rest 
of the country by any very marked barriers, or by visible demarca- 
tions. Yet it is a fact well known to every naturalist; and the geo- 



• * * The Destructive Locust of the West," Am. Naturalist, Vol. xi, p. 27. 
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graphical distribution of species forms at once one of the most inter- 
esting and one of the most important stadies in natural history. 
Some species have a very limited, others a very wide range ; and 
while in the course of time — in the lapse of centuries or ages — the- 
limits have altered in the past and will alter in the future, they are, 
for all practical purposes, permanent in present time. These limits 
may in fact, for the purpose of illustration, be likened to those which 
separate different nations. Though frequently divided by purely 
imaginary lines, the nations of Europe, with their peculiar customs 
and languages^ are well defined. 

Along the borders where the nations join, there is sometimes more 
or less commingling ; at other times the line of demarkation is abrupt ; 
and in no case could emigrants from the one, long perpetuate their 
peculiarities unchanged in the midst of the other. Yet in the battle 
of nations; the lines have changed, and the map of Europe has often 
been remodeled. So it i£ with species. On the borders of the areas 
not abruptly defined, to which species are limited, there is more or 
less modification from the typical characters and habits ; while in the 
struggle of species for supremacy, the limits may vary in the course 
of time. The difference is, that the boundaries of nations result from 
human rather than natural agencies, while those of species result 
most from the latter, and are threfore more permanent. These re- 
marks apply of course to species in a natural state and where 
their range is uninfluenced either directly or indirectly by civilized 
man. 

I found some difSiculty at the late Conference of Governors at 
Omaha to consider the locust problem, in satisfying those present that 
the Rocky Mountain Locust could not permanently thrive south of 
the 44th parallel, or east of the 100th meridian, and that there was no- 
danger of its ever extending so as to do serious damage east of a line 
drawn a little wobt of the centre of Iowa. They could not see what 
there was to prevent the pest from overrunning the whole country^ 
and thought that Congress should be appealed to, not only on behalf 
of the country that has suffered fromits ravages, but on behalf also of 
the whole country that is threatened therefrom. 

Having discussed in my two previous Reports the native home of 
the species, and the conditions which prevent its permanent settle- 
ment in the country to which it is not native, it is unnecessary here to 
go into detail on these points. Briefly, the species is at home and can 
come to perfection only in the high and dry regions of the Northwest,, 
where the Winters are long and cold and the Summers short ; and 
whenever it migrates and oversweeps the country ta the south or 
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sontheast, in which it is not indigenous, the changed conditions are 
such that the first generation hatched out in that (to it) unnatural 
climate, either forsakes it on the wing or perishes from debility, dis- 
ease and general deterioration. On the soundness of this conclusion 
depends the future welfare of most of the more fertile States between 
the Mississippi and the mountains, and science, as well as past experi- 
ence, show it to be sound. Upon this hypothesis the people of nearly 
the whole country so scourged during the past year> and so threatened 
next Spring, may console themselves that the evil is but temporary: 
they may have to fight their tiny foe most desperately next Spring, 
but they ha^e also the assurance that even if he prove master of the 
field, he will vacate in time to, in all probability, allow of good crops 
of some of the staples, and that he may not return again for years. 
On the other hypothesis— for which there is only apparent, and no 
real reason — ruin stares them inevitably in the face. 

The causes which limit the eastward flight of the winged swarms 
that come from the Northwest are, with the majority of people, 
still more difficult to appreciate ; for most persons can see no reason 
why a swarm that overruns the western portions of Minnesota, Iowa 
and Missouri, should not extend to the eastern borders of the same 
States, or into Illinois, Indiana^ Ohio and eastward. Having previ- 
ously considered the more occult climatic influences that bear on the 
belief that they never will, I need only state here, that the principal 
arguments rest in the facts that — 1st, the power of flight of any insect 
that has a limited wing^sd existence, must somewhere find a limit ; 2d, 
that all past experience has shown that Caloptenua apretua has never 
extended, in a general way, beyond the limit indicated, and that as 
long as the present average conditions of wind and climate prevail, it 
is reasonable to suppose that it never will. 

One of the principal difficulties in the way of a proper apprehen- 
sion of the facts, is found ia the failure, in the popular mind, to dis- 
criminate between species. The ordinary newspaper writer talks of 
the grasshopper, or the locust, as though all over the country and all 
over the world there was but one and the same species. One of the 
Governors present at the Conference referred to, was at first fully of 
the belief that our Kocky Mountain pest came all the way from Asia. 
In the case of this destructive species, even some entomologists have 
added to the difficulty by erroneously claiming that it is common all 
over the country to the Atlantic ocean. 

The above thoughts were suggested by the following reports, that 
met my eye, in the Cincinnati Gazette of the 24th of October, from 
Dayton and Hamilton, respectively, in the State of Ohio : 
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The advent of Kansas j^rasshoppers, over Sunday and until Monday evening. In 
great numbers throughout the city, Is a most remarkable incident. They were found 
trarly Sunday morning, and left, as suddenly as they oame, on Monday evening. 

A shower of mammoth grasshoppers came down upon our town and vicinity on 
Saturday night. We have never seen such large ones before, and we understand Irom 
old citizens, that they are entire strangers in this part of the country. We saw a boy 
have a string tied to two of them (which were as long as a man's linger) trying to drive 
them, and he succeeded pretty well. 

A flock of grasshoppers alighted in Hamilton about 11 o'clock on Saturday night, 
from the northwest. Those that were not drowned in the river or killed by the heavy 
rain, were probably gobbled up before Sunday night by tlie chickens. 




AMSRICAX ACKIDIUM. 

Sach reports as these very naturally coDfirm the unscientific in 
the idea that the locust plague of the West, or so-called ^^ Kansas 
grasshopper," has overstepped the limits entomology ascribes to it, 
and is upsetting the conclusions which I have come to. The same 
swarm passed over Oxford in the same State, in a southwesterly direc- 
tion, and fortunately that veteran and well-known apiarian, the Rev. 
L. L. Langstroth, who has not forgotten to be a close observer, had 
specimens sent to me. They proved to be the American Acridium 
{Acridium Amerioanum). As stated in my 8th Report, this is one of 
the largest and most elegant of our N. A locusts, the prevailing color 
being dark brown, with a pale yellowish line along the middle of the 
back when the wings are closed. It has a wide range, hibernates in 
the winged condition, and differs not only in size and habits from the 
Rocky Mountain Locust, but entomologically is as widely separated 
from it as a sheep from a cow. It is a species common over the 
country every year, and during exceptional years becomes excessively 
numerous and acquires the migratory habit, its wings being long and 
well adapted to flying. As I learn from Dr. S. Miller of Franklin, it 
passed in swarms over part of Johnson county, Missouri, late in Sep- 
tember; and it was everywhere abundant in 1876. 

The following extracts from letters of correspondents refer to this 

species : 

I send you by Mr. Shaw a small paclcage containing specimens of locusts, destruc- 
tive about tlhattanooga and in all eastern Tennessee. They strilce me as nearly allied 
to the Rocky Mountain Locust; fly with the same noise and shine of wings, in large 
shoals, but are larger.— [Dr. O. Engelmann, Warm Springs, N. C, Aug^9, 1876. 
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We have a locust here which has in some places occurred in considerable nunabers, 
and Pome people think it the same as the one which has produced so much damafj^e in 
the West This I doubt, as it is evidently a native species.— [E. M. Pendleton, Profl of 
Agriculture, Un. of Ga., Atlanta, Ga., Sept. 14, 1876. 

The American Acrid ium visited us on the night of November 21, (Saturday.) A 
rain fell darin^r the nii^ht. Oambridjire City, Indira, was also visited by them on the 
same night.— [Herschel I. Fisher, Eastham College, Bichmond, Ind. 

Toward the end of July the unfledged insects did an immense 
amount of damage to the cotton and other crops of Georgia and South 
Carolina. The papers were full of graphic accounts of their destruc- 
tion, and' editors not only very generally took it for granted that 
they had to do with the western spretusy but Mr. T. P. Janes, Commis- 
sioner of Agriculture for Georgia, in his'circular No. 27, supposed they 
were the same. Specimens which he subsequently sent me, however, 
at once revealed their true character. 

The damage done by some of the more common locusts that occur 
over the country, is, let me repeat, sometimes very great, especially 
during hot, dry years. In some of the New England States their 
ravages have, in restricted localities, fairly equalled those of the vora- 
cious spretua of the West. But while a few of them, under exceptional 
circumstances, develop the migratory habit, they none of them ever 
have, and in all probability never will, compare to Caloptenus spretua 
in the vastness of its migrations and in its immense power for injury 
over extensive areas. 

Whenever we hear of locust flights east of the Mississippi, we may 
rest satisfied that they are not of our Rocky Mountain pest, and are 
comparatively harmless. 

DOES THE FEMALE FOEM MORE THAN ONE EGQ-MASS ? 

Whether the female of our Rocky Mountain Locust lays her full 
supply of eggs at once, and in one and the same hole ; or whether she 
forms several pods at different periods, are questions often asked, but 
which have never been fully and definitely answered in entomological 
works. It is the rule ^itji insects, particularly with the large number 
of injurious species belonging to the Lepidoptera, that the eggs in the 
ovaries develop almost simultaneously, and that when oviposition 
once commences, it is continued uninteruptedly until the supply of 
eggs is exhausted. Yet there are many notable exceptions to the rule 
among injurious species, as in the cases of the common Fium Curculio 
and the Colorado Potato-beetle, which oviposit at stated or irregular 
intervals during several weeks, or even months. The Rocky Moun- 
tain Locust belongs to this last category, and the most casual exami- 
nation of the ovaries in a female, taken in the act of ovipositing, will 
show that besides the fully formed eggs then and there being laid, 
there are other sets, diminishing in size, which are to belaid at futurb 
periods. This, I repeat, can be determined by any one who will take 
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the trouble to carefully examine a few females when layinfi;. But 
just how often, or how many e^^s each one lays, is more diflScultto 
determine. With spretus I have been able to make comparatively 
few experiments, but on three different occasions I obtained two pods 
from sin/2:le females, laid at intervals of 18, 21 and 26 days respectively. 
I have, however, made extended experiments with its close conge- 
ners, femur-rubrum and Atlania^ and in two cases, with the former, 
have obtained four different pods from one female, the laying cover- 
ing periods of 58 and 62 days, and the total number of eggs laid being 
96 in the one case and 110 in the other. A number of both species 
laid three times, but most of them — owing, perhaps, to their being 
confined — laid but twice. They couple with the male between each 
period, and I have no doubt but that, as in most other species of 
animals, there is great difference in the degree of individual prolifi- 
cacy. 

We may, therefore, feel tolerably confident that the Rocky Moun- 
tain Locust will sometimes form as many as four egg-pods. 

The time required for drilling the hole and completing the pod 
will vary according to the season and the temperature. During the 
latter part of October or early in November last year, when there 
was frost at night and the insects did not rouse from their chilled 
inactivity until 9 o'clock A. m., the females scarce had time to com- 
plete the process during the four or five warmer hours of the day; but 
with higher temperature not mo.^e than from two to three hours would 
be required. 

HOW THE EGGS ARE LAID. 

The question as to how best to treat the soil, or to manage the 
eggs so as to most easily destroy their vitality, is a most important 
[Fifir-i^l and practical one, and as 

assisting to a decisive an- 
swer, I have carried on a 
series of experiments, 
•whicn will be presently 
detailed. To make the ex- 
periments the more intelli- 
gible, I will first give the 
reader a deeper insight into 
the philosophy of the pro- 
cesses of egg-laying and of 

ROCKY MOUNTAIN Locu8T:-a. «, a, female In dlffei^nt hatching than I haVO hith- 
positions, ovipositingj fc, egg-pod extracted from ground, ertO doue, and this the 
with the end nroken open; c, a lew eggs lying loose on the vtvxx^, «»uva vu^o vuv 

gronnd) d, tf, shows the earth partially removed, to illustrate rnnr A rnn/lilv fhnt if has 
anegg-raassalreadyluplace, and one being placed; /.shows ^^^^ reauiijr tUHi ii uus 

where such a mass has been covered up. never been giveu by any 

other author. C r\r\c^\o 
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I have already explained (Rep. 7, p. 122) how, by means of the 
horny valves at the end of her abdomen (Fig. 19) the female drills a 

[Fig. 19.] cylindrical hole in the ground in which to consign 

/t (!Sx.___^ ^^^ eggs. The curved abdomen . stretches to its 
I T ^v\^^/y utmost for this purpose, and the hole is generally a 
. , Jj/^^^ little curved and is always more or less oblique^ (Fig« 
Vv? 'l/r^^''^^ 18, e. rf.) If we could manage to watch a female 
i^ocusT^-A^a^i^chlr^ during the arduous work of ovipositing we should 
*S?ny vTvIs'^^""" find that, when the hole is once drilled, there com- 
mences to exude at the dorsal end of the abdomen, from a pair of 
sponge-like exsertile organs (Fig. 20, A) that are normally retracted 
and hidden beneath the super-anal plate, (Fig. 20, ^) near the cerci, a 
frothy, mucous matter, which fills up the bottom of the [Fi«.2o.] 
hole. Then, with the two pairs of valves brought close 
together, an egg would be seen to slide down the ovi- 
duct (./) along the ventral end of the abdomen, and, 
guided by a little finger-like style, * (,^) pass in be- 
tween the horny valves (which are admirably con- 
structed, not only for drilling, but for holding and con- 
ducting the egg to its appropriate plape) and issue at 
their tips amid the mucous fluid already spoken of. 
Then follows a period of convulsions, during which ^ ovip<^ition or 

■^ 1 o Rocky Mountain 

more mucous material is elaborated, until the whole locust. 
end of the body is bathed in it — when another egg passes down and 
is placed in position. These alternate processes continue until the 
full complement of eggs are in place^ the number ranging from 20 to 
35, but averaging about 28. The mucous matter binds all the eggs in 
a mass, and when the last is laid the mother devotes some time to 
filling up the somewhat narrower neck of the burrow with a compact 
and cellulose mass of the same material which, though light and 
easily penetrated, is more or less impervious to water, and forms a 
very excellent protection. (Fig. 21. d.) 

PHILOSOPHY OF THE EGG-MASS. 

To the casual observer the eggs of our locust appear to be 
thrust indiscriminately in the hole made for their reception. A 
more careful study of the egg-mass or egg-pod will show, however, 
that the female took great pains to arrange them, not only so as to 
economize as much space as possible consistent with the form of 




•This is a simple process or extension of the sternite, not particularized, that I am aware of, by 
any author. It may be known as the egg-guide or gubemaculum ovi. 
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IFig. a.] 




Eoo-M^ss OP Rocky Mountain Locust:— o, 
the side, within burrow; b, ttom. beneath; c, 
above— enlarged . 



each egg, bat so as to best facilitate the escape of the yoang 
locust; for as the bottom eggs were the first laid and are gen- 
erally the first to hatch, their issue would, in their efibrts to escape; 

disturb and injure the other 
eggs, were there no provision 
against such a possibility. The 
eggs are, indeed, most care- 
fully placed side by side in 
four rows, each row generally 
containing seven. They 
oblique a little, crosswise of 
ft-om the cylinder. (Fig. 21, a). The 
posterior or narrow end which 
issues first from the oviduct is thickened, and generally shows two pale 
rings around the darker tip (Fig. 22, a). This is pushed close against 
the bottom of the burrow which, being cylindrical, does not permit 
the outer or two side rows to be pushed quite so far down as the two 
inner rows ; and for the very same reason the upper or head ends of 
the outer rows are necessarily bent to the same extent over the inner 
rows — the eggs when laid being somewhat soft and plastic. There is, 
consequently, an irregular channel along the top of the mass. (Fig. 
21, c) which is filled only with the same frothy matter which surrounds 
each egg and occupies all the other space in the burrow not occupied 
by the eggs. The whole plan is seen at once by a reference to Figure 
21, which represents enlarged, a side view of the mass within the 
burrow (a), and a bottom (b) and top (g) view of the same, with the 
earth which adheres to it, removed. 



HOW THE YOUNG LOCUST ESCAPES FROM THE EGG. 

Carefully examined, the egg-shell is found to consist of two layers. 
The outer layer which is thin, semi-opaque, and gives the pale cream- 
yellow color, is seen by aid of a high magnifying power to be densely, 
minutely and shallowly pitted ; or, to use still more exact language, the 
whole surface is netted with minute and more or less irregular, hexag- 
onal ridges (Fig. 22, a, 5). The inner layer is thicker, of a deeper yeK 
low, and perfectly smooth. It is also translucent, so that, as the hatch- 
ing period approaches, the form and members of the embryon may be 
distinctly discerned through it. The outer covering is easily rup- 
tured, and is rendered all the more fragile by freezing ; but the inner 
covering is so tough that a very strong pressure between one'& 
thumb and finger is required to burst it. How, then, will the embryon,. 
which fills it so compactly that there is scarcely room for motion. 
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{Fig. 22.] 




sacceed in escaping from such a prison? The rigid shell of the bird's 
egg is easily cracked by the beak of its tenant ; the hatching cater- 
pillar, cnrled within its egg-shell, has room enough to move its jaws 
and eat its way out ; the egg-coverings of many insects are so delicate 

and frail that the mere swelling of 
the embryon aflFords means of es- 
cape ; those of others so construct- 
ed that a door flies ojpen, or a M 
lifts by a spring, whenever pressure 
is brought to bear : in some, two 
halves open as in the shell of a 
muscle; whilst in a host of others 
the embryoniis furnished with a spe- 
cial structure, called the egg-bur- 
ster, the oflSce of which is to cut or 
rupture the shell, and thus afford 
means of escape. But our young lo- 
cust is deprived of all such contri- 
vances, and must use another mode 
of exit from its tough and sub-elastic 
prison. Nature accomplishes the 
same end in many different ways. 
She is rich in contrivances. Every one who has been troubled by it 
must have noticed that the shanks (tibiae) of our locust, as of all the 
members of its family, are armed with spines. On the four anterior 
legs, these spines are inside the shank ; on the long posterior legs> 
outside. The spines of the hind shanks are strongest, and the termi- 
nal ones on all legs stronger than the rest. There can be no dbubt 
that these spines serve to give a firm hold to the insect in walking or 
jumping ; but they have first served a more important prenatal pur- 
pose. 

When fully formed, the embryon is seen to lie within its shell, as 
at Fig. i(2, c. The antennae curve over the face and between the jaws, 
which are early developed, and, with their sharp, black teeth, reach 
onto the breast. The legs are folded up on the breast, the strong ter- 
minal hooks on the hind shanks reaching toward the mesosternum. 
Now the hatching consists of a continued series of undulating con- 
tractions and expansions of the several joints of the body, and with 
this motion there is slight but constant friction of the tips of the 
jaws and of the sharp tips of the hind tibial spines, as also of the tarsal 
claws of all the legs against the shell, which eventually weakens 
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between the points d and «, and finally gives way there. It then 
easily splits up to the eyes or beyond, by the swelling of the head. 

By the same undulating movements the nascent larva soon works 
itself entirely out of the ^^g^ when it easily makes its way along the 
channel already described, without in the least interfering with the 
other eggs, and finally forces a passage-way up through the mucous 
filling in the neck of the burrow (Fig. 21, d). Once fully escaped 
from the soil, it rests from its exertions, but for a short time only. Its 
task is by no means complete : before it can feed or move with alac- 
rity it must molt a pellicle* which completely encases every part of 
the body. This it does in the course of three or four minutes, or even 
less, by a continuance of the same contracting and expanding move- 
ments which freed it from the earth, and which now burst the skin on 
the back of the head. The body is then gradually worked from its 
delicate covering until the last of the hind legs is free and the exu- 
vium remains, generally near the point where the animal issued from 
the ground, as a little, white, crumpled pellet. Pale and colorless at 
first, the full-born insect assumes its dark-gray coloring in the course 
of half an hour. 

From this account of the hatching process, we can readily under- 
stand why the female in ovipositing prefers compact or hard soil to 
that which is loose. The harder and less yielding the walls of the 
burrow, the easier will the young locust crowd its way out. 

The covering which envelops the little animal when first it issues 
from the ^gg^ though quite delicate, undoubtedly affords protection 
in the struggles of birth from the burrow, and it is an interesting fact 
that while it is shed within a few minutes of the time when the ani- 
mal reaches the free air, it is seldom shed if, from one cause or other, 
there Is failure to escape from the soil, though the J^oung locust may 
be struggling for days to effect an escape. 

While yet enveloped in this pellicle, the animal possesses great 
forcing and pushing power, and if the soil be not too compact, will 
frequently force a direct passage through the same to the surface, as 
indicated at the dotted lines. Fig. 21, e. But it can make little or no 
headway, except through the appropriate channel (rf), where the soil 
is at all compressed. While crowding its way out, the antennae and 
four front legs are held in much the same position as within the egg, 
the hind legs being generally stretched. But the members bend in 
every conceivable way, and where several are endeavoring to work 
through any particular passage, the amount of squeezing and crowd- 
ing they will endure is something remarkable. Yet if by chance the 
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protecting pellicle is worked oflF before issuing from the ground, the 
animal loses all power of further forcing its way out. The instinctive 
tendency to push upwards is also remarkable. In glass tubes, in which 
I have had the eggs hatching in order to watch the young, these last 
would always turn their heads and push toward the bottom whenever 
the tubes were turned mouth downward ; while in tin boxes where 
the eggs were placed at different depths in the ground, the young 
never descended, even when they were unable to ascend on account 
of the compactness of the soil above. 

ADDITIONAL NATURAL ENEMIES. 

The enemies of the Eocky Mountain Locust may be divided into 
those which destroy 4he eggs and those which attack and destroy the 
active insects. 

Animals which destroy tJie eggs, — In addition to the Blackbird 
and Prairie Chicken, previously mentioned as feeding on the eggs, 
Mr. Geo. F. Gamner, of Lawrence, Kans., has found the Lapland Long- 
spur (Plectrophanes lapponicus)^ the Horned Lark (^Eromophila 
cornuta) and the Quail doing the same good work, feeding especially 
on such eggs as are exposed by freezing nnd thawing. Mr. J. W. Eob- 
son, of Oheever^ Kans., has found the Skunk and Striped Squirrel 
destroying large numbers of the eggs, and the Oreeley (Col.) Sun 
reports five acres of land dug all over by the former animal in search 
of them. The Silky Mite ( Tromhidium sericium\ the habits of which 
were related in my 7th Report, did much good in destroying the eggs 
in the more northern States. In parts of Minnesota it reduced them 
to a powder over extensive areas, and as the power of these minute 
scarlet bodies for good as egg-destroyers has been questioned, I give 
the following reports, which tell their own story : 

Last evening, when we reached Worthington from Lake Shetek, there was quite 
an excitement in VVortbin^ton, owin^ to the fact that the citizens were generally con- 
vinced that a red parasite was destroyihj^ the grasshopper e^rgs. I examined the mat- 
ter carefully myself, and became convinced that the destruction of the e<3rgs in that 
immediate vicinity was well assured ; but I determined not to write you and excite any 
hope until a further and more complete examination could be had. We therefore fur- 
nished our Bohemian friends with a bottle of the eggs and their peaisy and the commis- 
sion left in high spirits. We postponed further invesrigation until this morning, when 
I left and prosecuted the examination with vigor. The farmers in the vicinity knew 
nothing of these signs of deliverance until the visitors from Worthington reached 
them, and I feel safe in saying to you that in a circle of ten miles from Worthlngton 
there will scarcely be an ejig left by to-morrow night. I send you a bottle herewith 
containing the cones and the parasites. We could scarcely find a cone or sack, except 
as they were indicated by the parasite on the surface ; and each cone, which was not 
entirely destroyed, had from five to fifty of the red laborers at work upon the eggs. 
We found scores of cells with no eggs lelt, except the shells. 

«•« « * * * « « * * * 

I stopped for fifteen minutes one-and-a-half miles west of Wilder, where Section 
Foreman Smith took me to that portion of his farm where eggs were deposited. We 
could find none by general digging, but wherever we toun i, as we frequently did, the 
red parasite on the surface, we found the cone beneath, with the parasite at work con- 
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Burning the eggs. « * « I am aware that two years ago this parasite was found 
worlcing upon the eggs at Madelia and other places, but here we have the remedy al- 
most RB soon as the eggs are laid, while in the former instances the parasite was only 
discovered in thie Sprin fir.— [Letter from Ex-Gov. Stephen Miller, written from Win- 
dom, Minn., Aug. 15, 1876. 

We send herewith a box of grasshopper eggs, together with the " silky mite," of 
which so much has been said. You can see a sample of the work they are doing. They 
are over the ground and in it wherever eggs have been laid. They suck the eggs, 
leaving the bare shell. We have talked with farmers from all parts of the county, and 
they all tell the same story— not a cell to be found that is not partially or wholly de- 
stroyed. 

'We have personally inspected them in more than twenty different places, and are 
satisfied that in this county the eggs of the festive G. H. are a " total wreck." Allow 
us to suggest that you call for a report from every county in the State that has been 
infested by them.— [Letter to Pionc«r Press and Tribune, from Bell & G-ruelle, Worthing- 
ton, Nobles Co., Minn., Aug. 16, 1876. 

I send, enclosed in a circular tin box, mailed with this, some dirt containing grass- 
hopper's eggs, and also the red mite or spider that sucks them, as you will perceive on 
examination. I trust they will be received in good order. I send them at the request 
of A. Whitman, of St. Paul, of this State, with whom I am corresponding sometimes 
on this grasshopper matter.— [Letter from R. B. Potts, U. S. N , Worthington, Minn., 
August 18, 1876. 



Up to the past autamn the Silky Mite was the only parasite that 
was known to attack the eggs of our locust, though a small Ghalcid- 
fly* had been bred by Mr. 8. H, Scudder, from those of the Carolina 
Locust, a large species with blue and black hind wings ; and two Ich- 
neumon-flies were known to attack locust eggs in Europe. The present 
year five new insect enemies have been found attacking these eggs 
almost everywhere throughout the infested country, and these I will 
proceed to describe. 

The Anthomyia Egg Parasite, {Anthomyia radioum^ var. calop- 

teni.)—Tlhi% is by far the most wide-spread and generally useful of the 

[Fig. 2S.1 different egg enemies. It 

has occurred in Minneso- 
ta^ Iowa, Nebraska, Kan- 
sas, Missouri and Texas, 
and wherever I have ex- 
amined the locust eggs, 
whether in Missouri, Kan- 
sas or Nebraska^ I have 
found it destroying on an 
average about ten per 
cent, of them. It is the 
„ « ^ , , ^ enemy referred to by Mr. 

Anthomtia Ego-Paha6itr:— a, fly; &, pupa; c, larva l^m *' 

Bide; d, head of same firom above-enlarged. JnO. D. Dopf, of AtchisOU, 

and by Mr. J. D. White, of Holt county, in the reports from Missouri, 




•A similar, if not the same Chalcid, infests the eggs of «pr^/t/s, for Mr Potts has sent me egg- 
masses in which every egg had a Cbalcid pupa. Unfortunately, they were too dry when receivedto 
permit ot reanng the imago. 
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(ante, pp. 68, 72.) and the following items will serve as samples of 
many others that referred to the same parasite : 

Recently a white worm or ma^^^ot has been discovered In the locust egors laid in 
this vicinity, and so generally are the grubs that we really look for a great diminution 
in next year's locust crop. About the time the hoppers began laying eggs we had a 
hard, soaking rain, and since then we have had several more — the last this morning. 
By this time the ground is well soaked with water and the eggs were and are laid in 
earth that is quite moist. It is about two weeks since the hoppers first reached Man- 
kato, they have laid many eggs, and already this worm or maggot has developed and 
se^ms to be on the increase, being found in the e^g cells, where it sucks or destroys 
the egg. Some cells that I have opened have had two and three tortus in them.— 
{From a letter from J. C. Wise, Mankato, Minn., August 20, 1877. 

On the ninth [ sent you a box of locust egg parasites, and to-day I will send you 
some more of different sort-: or different stages of development or both. I find them 
more plentiful to-day than before. The ground seems to be full of them from 5 to 20 
of the small white worms in a single cell, one generally, though sometimes two of the 
large white ones in a cell. The reddish covered ones I suppose are in a different stage 
of development, though the same parasite, la every cell in which I have found any 
of those sent you the eggs were nearly or quite destroyed. But there is another, and 
A far more destructive enemy, viz : the hoc .sun, which is hatching them out by the 
million, though the parasites may continue their work after it ceases to operate. I 
shall be happy to do all 1 can to aid you in your investigations--[Letter from C. E. 
Treadwell, Rockport, Atchison county, October 16, 1876. 

Yesterday we discovered on a warm southern exposure that our locust eggs were 
hatching out maggots. We break open the cocoons and the eggs on exposure to the 
sun for a few moments crawl away a worm. In warm places along the hedges the 
earth is alive with them. Is this a new development of the locust question ? It would 
seem to be a confirmation of the theory you promulgated, as I understood it, at the 
time. I secured a few of the perfect cocoons which 1 enclose for your examination. 
We suppose these will do as the others do upon exposure to the sun. 

The people here are quite excited over the matter, hopinjr it may be a solution of 
the problem for next year, at least, and have deputed me to lay the matter before you. 
Any information you can give us in regard co this our latest development, will be 
thankfully received and acknowledged— [Letter from S. M. Pratt, M. D., Hiawatha, 
Brown county, Kansas, October 30, 1876. 

Various reports have been circulated in regard to the destruction of the eggs of the 
Rocky Mountain Locust (Caloptenus spretus) by a worm. I am happy to state that 
these reports were substantiated yesterday by Mr. McLockhead of Deer Creek, Kana- 
waka, twelve miles west of this city, who brought me a box of earth in which the eggs 
of the '* hopper" had been abundantly deposited. To-day a si m liar box was secured 
from W, B. Barnett, Esq , of Hiawatha, Brown county. In both of these instances a 
large proportion of the eggs have been destroyed by a small, white larvie. Many of 
the egg-cases, which ordinarily each contain from twenty to thirty eggs, had no eggs 
in them, but were full of these worms or larvae, each one of which took the place of an 
egg which it had destroyed. Some of the egg-cases contained only two or three larvae 
with more than twenty sound eggs. I consider these to be the larvae of a parasitic 
Hymenopterous insect [it was subsequently verified as the Anthomyia under considera- 
tion] which I hope to obtain in the winged or perfect state, if I succeed in carrying 
them safely through their transformation— [Prof. F. H. Snow, in Z^awr^nc* (Kansas) 
Journal, November 1, 1876. 

This good little frieDd, which simultaneously prevailed over so 
large an extent of country, is a small white maggot, (Fig. 23, e) of the 
same general form of the common meat maggots or " gentiles," but 
measuring, when full grown and extended, not quite i of an inch in 
length. The head, with some of the anterior joints of the body, 
tapers and is retractile, and the jaws consist of two small hooks 
joined to a V-shaped, black, horny piece which, as it is retracted or 
extended, plays beneath the transparent skin. The hind or tail end 
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is squarely docked oflF, and contains two small yellowish-brown, eye- 
like spots, which are the principle spiracles or breathing pores. 

These small maggots are found in the locust egg-pods, either 
singly or in varying numbers, there sometimes being a dozen packed 
together in the same pod. They exhaust the juices of the eggs and 
leave nothing but the dry and discolored shells^ and where they are 
not numerous enough to destroy all the eggs in the pod, their work, 
in breaking open a few, often causes all the others to rot. 

When fed to repletion this maggot contracts to a little cylindrical, 
yellowish-brown pupa, (Fig. 23, b) about half the length of the out- 
stretched and full-grown larva, and rounded at both ends. From this 
pupa, in the course of a week in warm weather, and longer as the 
weather is colder, there issues a small, grayish, two-winged fly, (Fig. 
23, a) about i of an inch long, the wings expanding about i of an inch, 
and in general appearance resembling a diminutive house-fly, except 
that the body is more slender and more tapering behind, and the 
wings relatively more ample. More carefully examined, the body is 
seen to be of an ash-gray color, tinged with rust-yellow, and beset 
with stiff bristle-like hairs, those on the thorax stoutest, and those on 
the abdomen smaller but more uniformly distributed. The wings are 
faintly smoky and iridescent. There are three dusky longitudinal 
stripes on the thorax, most distinct anteriorly, and another along the 
middle of the abdomen, most distinct in the male, which also differs 
from the female in the larger eyes, which meet much more closely on 
the top of the head than in the female, and in the face being whiter. 

The Winter is passed mostly in the pupa state, though doubtless 
in some cases also in the winged state. 

The flies of this genus are characterized by the shoitness of the 
antennae, and by the attenuated abdomen. The characters given to 
it are, however, by no means uniform, and as the species generally 
bear a very close resemblance to each other, and there have been a 
large number described in Europe, (many of them very imperfectly), 
it becomes almost an impossibility to properly determine them. As 
the sexes often differ materially, it is also, except where they are 
reared from the larva, difficult to connect them, and as the colors often 
become sordid and dull in the cabinet, many of the described species 
have no real existence. 

The flies frequent flowers, and often congregate and play in swarms 
in the air. Their eggs are white, smooth, oval, about 0.04 inch long, 
and are dropped near the food of the larva. In the larva state these 
insects mostly feed on leguminous plants, and the carnivorous habit 
is exceptional. The species affecting the Cabbage, the Onion, the 
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Radish etc., have received diflFerent names as hrasaicm^ oeparum^ 
raphani^ etc., bnt several of them doubtless constitute but one 
species. A comparison of those reared from the locust eggs with the 
descriptions of hrassicce and ceparura has not enabled me to discover 
any constant differences, and they should perhaps all be referred to 
radicum Linn. At all events I feel that it is safest to define the insect 
under consideration merely as a variety of that species, leaving the 
proper determination of it to the future monographer of the genus. 

The probabilities are that, feeding normally on the roots of various 
plants, it found locust eggs to its liking, and multiplied rapidly as a 
result of the abundance of such eggs. 

Anthomyia radicum (Linn.) var. calopteni— -E^^— Oval, smooth, white, 0.04 inch 
long. 

. Larca — Skin unarmed, 0.24 inch long when extended, of the normal form, the 
mandibular hooks black, quite conspicuous, and diverging at base. Prothoracic 
spiracles elongate. Anal spiracles minute, yellowish-brown, with the 8 fleshy sur- 
rounding tubercles, small. 

i\i;9a— Pale-brown, rounded at each end, with the prothoracic spiracles and lips 
anteriorly, and the anal spiracles and lower tubercles posteriorly, showing as minute 
points. 

hnago^ $ . Average expanse 0.48 inch. General color ash-gray with a ferruginous 
hue, especially above, and a more or less intense metallic reflection. Face with white 
reflections below ; eyes smooth, brown, encircled by the ground color, and this behind 
and on forehead bordered by a brown line ; 2 similar lines at back of head from upper 
corners of eyes and approaching to neck; forehead dusky-brown, becoming bright 
yellowish-red toward base of antennse, and the brown forking'at right angles around 
occiput Trophi and antennn black, the style simple and somewhat longer than the 
whole antennae. Thorax with three dusky longitudinal lines, obsolete behind ; legs 
black, with cinereous hue beneath ; wings faintly smoky, with brown-black veins, 
the discal cross- vein straight and transverse, the outer one bent and more oblique ; 
balancers crumpled, yellowish. Abdomen with faint dusky medlo-dorsal spots, broad 
at base, tapering and obsolescing toward end of each Joint 

In the d*, aside from the larger eyes, stronger bristles, and narrower, less tapering 
abdomen with its additional Joint— all characteristic of the sex— the face is whiter, and 
the medio-dorsal|dark mark^of abdomen continuous. 

Described from 25 specimens of both sexes, reared from locust-egg-feeding larvse. 

Specimens bred from cabbage and raddish roots, and others in my cabinet taken 
fk*om the burrows (made in Osage Orange in Missouri) of Oabro stirpicola Pack,; do 
not differ specifically. 

Thk Common Flbsh Fly {Sarcophaga carnaria^ L.)— The red-tailed 
variety (sarracenicB) of this ubiquitous insect, described aud figured 
in my 7th Report (p. 180) as preying on the locust^ also attacks its 
eggs. It is a larger maggot than the preceding, and contracts to a 
darker pupa which is not similarly rounded at each end, but has the 
hind end truncate, and the front end tapering. It sucks the eggs, as 
does the Anthomyia larva, but the parent fly is probably attracted to 
those, principally, which are addled or injured, as the pods in which I 
have found it have very generally been in a fluid state of decay. 
From three quarts of eggs I have obtained 26 of these flies^^^ j 
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Dndet£rminbd Spkcieb.— Next to the ADthomyia Egg-parasite, in 
importance, is a much larger, more sluggish, yellowish grub, (Fig. 24) 

measuring about i an inch when ex- 
tended, which is found within or be- 
neath the locust eggs, lying in a curved 
position, the body being bent so that 
the head and tail nearly touch each 
other. It is a smooth grub, with a very 
small, brown, flattened head, with the 
^ joints near the head swollen and the 
^uiA^jf^ 4j^ hind end tapering, and with deep, trans- 

Undxtkrminkd Ego-parasite of R. M. ^ *^' *^* *'*••"*' 

Locust. luceut sutures beneath the joints, which 

sutures show certain vinous marks and mottlings, especially along 
the middle of the back. It exhausts the eggs, and leaves nothing but 
the shrunken and discolored shells. It has not yet been reared to the 
perfect state, but from the structure of its mouth it is evidently Hy- 
menopterous, and will produce^ without much doubt, some Ichneu- 
mon-fly. It has been found in Minnesota, Iowa, Kansas and Missouri, 
and has destroyed about one per cent, of the eggs. 

The following letters refer to this species : 

The other day as I was strolling throuj^h the fields, I stopped to examine some 
e£:K8. I found the jfrpund in spots quite lull of white grubs, worms or masrgots, what- 
ever they may be called. Many of them were in the egg-pods, busy at work. I col- 
lected a few, and sent to you in a small vial by mail for your examination. The ground 
was high »nd dry where found.— [From S. D. Payne, Kasota, Le Sueur county, Minn., 
Sept. 28. 1876. 

I think the silky mite has done good service in destroying eggs in one or two 
counties, particularly Noble. But we are getting, in addition, continual newspaper 
reports of white grubs destroying the eggs. I started out to see for myself, and have 
found a number which I send you.— [From A. Whitman, St. Paul, Minn., September 
7, 1876. 

This grub is found of various sizes as Winter sets in, and hiber- 
nates without change. It will doubtless be reared to the perfect state 
the coming Summer, and I give a more detailed description herewith. 

Average length 0.50 inch. Body curved, glabrous, tapering posteriorly, swollen 
anteriorly. Color opaque whitish, with translucent yellowish mottlings and some 
vinous marks at sutures, especially along medio-dorsum. Sutures deep. A lateral row 
of swellings. Head small, flattened, dark-brown, in five pieces, consisting above of a 
frontal ovoid piece and two lateral pieces of somewhat similar form, and each bearing 
near tip a minute, 2-Jointed palpus; beneath of two broad, sul)-triangular jaws having 
forward and lateral motion, and each also bearing near the center, in a depression, a 
2-Jointed feeler. A spiracle each side In a fold between joints 2 and 3, and another on 
each side of the penultimate joint, 12. None otherwise perceptible. 

Besides the three preceding species which have been found des- 
troying the eggs the past year, and which, from their being generally 
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^^^^* ^'^ found within the egg-ppd, may be called 

parasitic, though they are not strictly 
so; I have also found the larvae of two 
species of Ground- beetles {CarahidcB) 
attacking said eggs. One pale species, 
(Fig. 25) evidently belonging to the 
genus Harpalus^ is more particularly 
common and busy in the good work. It 
is an active creature, sometihing over half 
an inch long, with powerful jaws and a 
light brown head and prothorax, and 
the rest of the body pale, tapering pos- 
teriorly and ending in a stout proleg 
and two articulate appendages. For 
the entomological reader I appen(i( a 

Habpalus? Larva that preys on Locust ., , % . •. 

Eoos:— a, larva, from above; b, bead, more detailed description: 

iVom beneath; c, leg— enlarged. 

Color yellowish white; prothorax and head highly polished yellowish-brown, the 
jaws darker. Head biroad, depressed and rugose in front; jaws broad, robust, dark, and 
with but one strong middle tooth ; antennae 5-jointed, joints 4 and 5 scarcely equHling 
3 in length ; maxillae elongate, subcylindrical, with a 4-jolnted outer and a 2 jointed 
inner palpus; raentum elongate, its base soldered with the lower head; labrumalso 
elongate and with 2-jointed palpi ; all trophi armed with stiff hair. Prothoracic joint, 
swollen, wider than head, twice as long as succeeding joint, horny, and with a darker 
interior border, limited by a transverse stria posteriorly and marked with fine longi- 
tudinal striae. Legs, except coxae, dark brown and thickly beset with short, spinous 
bristles of the same color. Abdomen upering to end, with no horny plates, but each 
joint with two transverse rows of stiff yellowish hairs, the posterior rows strongest. 
Anal proleg stout, the cerci 4 Jointed (joints 3 and 4 small and Imperfectly separated) 
and reaching but little beyond it; eyes small, dark and just behind base of antennae. 
Length of largest specimens 58 inch. 

Eight specimens feeding on eggs of Calopienua spretus. 

The other Ground-beetle, belonging probably to the same genus 
as the above, is of about the same size and has precisely the same struc- 
ture. It is at once distinguished, however, by a series of broad, dark: 
brown, horny plates along the back, by paler horny pieces along the 



[Fig. 2«.] 



sides and beneath; by tl^e 
darker, somewhat narrower 
prothorax ; by the pale legs, 
and by the shorter anal cerci. 
I have found three specimens 
„ „, ^ of this last feeding on the 

Habpalub ? Larva— B, under-side of head; h, i,j, under- _ 

side ot different joinis of body. ©ggS, and OUe WaS Seut tO 

me as having the same habit, by Mr. Whitman, of St. Paul 
F. Gaumer has sent me what he took to be a minute 

E R— 7 ^'^'^' 
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{StaphilinidcB) found feeding on the eggs, and they prove to be 
newly- hatched specimens of the above Harpalua larva. 

It is probable that most of the Oarabid arvae will feed on the 
eggs, and I introduce the figure of a larger species (Fig. 26) and its 
probable parent, the Pennsylvania Ground-beetle {Harpalus penn- 
sylvani(ni8 De Geer, Fig. 27). 

Insects which destroy the active Locust.— In addition to the many 
animals enumerated in previous reports, which destroy this locust, 
the BoX'turtle may be mentioned, and Mr. Gaumer has found a large 
burrowing spider (doubtless a Lycosa or Mygale) to feed upon it. He 
has also examined several specimens infested with hair-worms, one of 
which was 18i inches long. I have myself taken a specimen 6^ inches 
long, which proves, upon comparison, to be our commonest species, 
Oordius aquaticus. Mr. H, A. Brous, who, while in 
Western Kansas last Summer, made careful notes of 
everything he observed relating to the Rocky 
Mountain Locust, has sent me a number of insects 
found preying upon it that had not before been 
observed at such work. Among them are various 
Asilus-flies*, and several Ground- beetles and Tiger- 
beetles.! More particulary noteworthy among these 
petkstlvahia ^*®* ^® ^^** large and most elegant dark-brown species 

grodnd-bebtlk. which I herewith figure (Fig. 29), and which has been 
esteemed as a great rarity among Coleopterists. Mr. Brous found it 
much more common than it was generally supposed, and attributes its 
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[Fig. 29.] 
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reputed rarity to its secretive 
and nocturnal habits. It lives 
in holes in clayey banks, and 
issues in search of food only 
at night or early morn. Of 
Heteroptera, there is a Sol- 
dier-bug of the genus Apio* 
merus and allied to crassipes ; 
and of Hymen op tera there 
are two Ichneumons— a Com- erax BAsxABDn. 
poplex and Ephialtes notanda Cress — that were 
noticed pursuing the locusts, and are possibly 
parasitic upon them. The Preying Mantis {Man- 
amblychila cyliwdriformw. tis Carolina^ Rep. 1, p. 169) has been also ob- ^ 

« Stenopogon comanguinetu Loew. , a species witli pale yellowish hairs on head and thorax, yel- 
lowish-brown wings and pale mfoas legs and_ abdomen; Promachut apivora Fitch; Erax Btutardii; 





several allied species of Erax, and a species of Tolmerut. 

i PoMimachus elongatut Lee.; P. punctulatu* Uald.; Calotoma obtoletum Say; Cicindela pulckro 
Say: C. tcutellaria S^y ; C. e-cru/to/a^Fabr. ; C. futgidaS&y; C. wlgarit Say; C. circumpicialJaf.i C. 
/ormo«a Say; C. punctuUta Fnbr, 
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served feeding on the locusts by Mr. H. S. King in Texas and by Mr. 
Brons in Kansas. 

EXPERIMENTS WITH THE EGGS, AND CONCLUSIONS DRAWN THEREFROM. 

There are many questions respecting the manner in which the 
eggs of this locust are affected under different conditions, which are 
of intense practical interest, and which are frequently discussed with 
no definite result being arrived at; or no positive conclusion drawn. 
Such are; for instance, the influence of temperature, moisture and 
dryness upon them ; the effects of exposing them to the air, of break- 
ing open the pods, of harrowing or plowing them under at different 
depths, of tramping upon them. Everything, in short, that may tend 
to destroy them or prevent the young locusts hatching, is of vital im- 
portance. With a view of settling some of these questions, and in the 
hope of reaching conclusions that might prove valuable, I have 
carried on, during the past Winter, a series of experiments, some of 
which aie herewith summed up. By reference to the meteorological 
table given further on, in considering the ^^ Condition of the Eggs," 
the exact temperature at any of the dates mentioned can be ascer- 
tained. 

Experiments to test the Effects of alternately Freezing and Thawing. 

The eggs in the following series of experiments were obtained 
early in November, at Manhattan, Kans., under similar conditions. 
They were mostly in a fluid state at the time, and none but good and 
perfect masses were used. They were all carefully placed in the nor- 
mal position at the surface of the ground, in boxes that could be 
easily removed from place to place. The experiments commenced 
November 10th, 1876, and ended March 10th; 1877. During November 
and December the weather was severe, ;while during January and 
February it was largely mild and genial for the season. In March 
again there was much frost. 

The temperature in my office, into which all the eggs when not 
exposed were brought, ranged during the day from 65° to 70° F., rarely 
reaching to 75°. During the night it never dropped below 40°, and 
averaged about 55°. 

Experiment i.— Fifty e£fi(-ma8se8 were exposed to frost from November lOlh to 
January lOtb, and then taken in-doors. lo 20 days they commenced hatching, and 
continued to do so for 38 days thereafter. 

Experiment f.— Fifty e^g-masses exposed at the same time to frost Brought in- 
doors on December 10th. On December 81st they commenced batching numerously 
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and continued to hatch till the 10th of January, 1877, when the remainder were exposed 
again. The weatbcr bein^ subsequently mild, some hatched on each warm day until 
the 26th. None hatched thereafcer, and upon examination, subsequently, all were 
found to have hatched. 

Experiment S. — Fifty egg-masses exposed at same time. Brought in-doors Decem- 
ber 1st. Kept there till the 22d without any of them hatching. Exposed again for 
three weeks, and then brought in-doors on the 12th of January. They commenced 
hatching two days thereafter, and continued till the 29th. Subsequent examination 
showed them all to have hatched. 

Experiment 4.— One hundred egg-pods exposed at the same time, but alternately 
brought in-doors and exposed again every 14 days. Some commenced hatching during 
the second term in-doors ; others continued during the warm days of the third expo- 
sure, and all had hatched by the sixth day of the third term in-doors. 

Experiment 5.— A lot of 100 egg-masses alternately exposed and brought in-doors 
every week. During the llrst four terms of exposure they were continuously frozen, 
while during the next four the weather was frequently mild enough to permit hatch- 
ing. They tirst began to hatch during the fourth term in-doors, and continued to 
hatch, except during the colder days when exposed, until the seventh term in-doors, 
during which tke last ones escaped. 

Experiment 6. — Many hundred egg-masses kept out-doors the whole time, first 
commenced hatching March 2d. 

Experiment 7.— Many hundred pods, kept in-doors till December 15, and hatching 
from November 28th up to that time, were then exposed, and have continned to hatch 
whenever the weather permitted, and continue to hatch up to the present time 
(March 10.) 

Experiment 5— A lot of 100 pods that had been hatching in-doors from November 
19th, were exposed to frost January 15th, and brought in-doors again January 28th, 
where they continued hatching till February 10th. Every one was subsequently found 
to have hatched. 

Experiment 9. — A lot of 100 under same conditions as in experiment 8, up to Janu- 
ary 28th. They were then exposed again and brought in-doors February 16th, when 
they commenced hatching and continued to do so till the 27th. All were found subse- 
quently to have hatched. 

Two important conclusions are deducible from the above experi- 
ment : 

First — ^Tbe eggs are far less susceptible to alternate freezing and 
thawing than most of us, from analogy, have been inclined to believe. 
Those who have paid attention to the subject, know full well that the 
large proportion of insects that hibernate on or in the ground, are 
more injuriously aflFected by a mild, alternately freezing and thawing 
Winter, than by a steadily cold and severe one ; and the idea has quite 
generally prevailed, that it was the same with regard to our locust 
eggs. But, if so, then it is more owing to the mechanical action 
which, by alternate expansion and contraction of the soil, heaves the 
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pods and exposes th^m, than to the effects of the varying tempera- 
tures. 

Second— Tihat suspended development by frost may continue with 
impunity for varying periods, after the embryon is fully formed and 
the young insect is on the verge of hatching. Many persons, having 
in mind the well known fact that birds' eggs become addled if incuba- 
tion ceases before completion, when once commenced, would, from 
analogy, come to the same conclusion with regard to the locust eggs. 
But analogy here is an unsafe guide. The eggs of insects hibernate 
in all stages of embryonic development, and many of them with the 
larva fully formed and complete within. The advanced development 
of the locust embryo, frequently noticed in the Fall, argues nothing 
but very early hatching as soon as Spring opens. Their vitality is 
unimpaired by frost. 

Experiments to test the Influence of Moisture upon the Eggs. 

The following series of experiments were made with eggs also 
brought from Manhattan, Kansas. They were dug up in December, 
and were sound, and much in the same condition as those in the pre- 
ceding series. 

The water in all but the last three, or experiments 23, 24 and 25, 
was kept in my office at the temperature already stated, and only 
changed when there was the least tendency to becon>e foul. In the 
alternate submergence and draining, the ^ggs were submitted to the 
most severe hygrometric changes ; the warm atmosphere of the room 
having great drying power. 

Experiment lO.—T^n egg-raasses kept under water in-doors from December 6th to 
December 26th, 1876, the water becominjr quite foul. They were then removed to earth 
and kept in a hatching temperature. They commenced hatching January 11th, 1877, 
and continued to do so till February 5th — all havinj]^ hatched. 

Experiment It. — Twenty egg-masses kept under water in-doors from Decemt)er 
26th, 187G, till January 2d, 1877 ; then left dry till the 9th ; then submerged again till 
the 16th, when they were drained again. On the 20th, 18 young hatched, and others 
continued batching till the 23d, when they were submerged again. From the 26th to 
80th, a few hatched under water, successfully getting rid of the post-natal pellicle, and 
living for some hours afterward in the water. On the 30th day they were drained 
again, and continued to hatch. On Februarjr 6th, they were again immersed, and con- 
tinued to hatch on the 7th. On the 16th, 22d, 29ib, and March 7th, they were alter- 
nately drained and immersed ; but none hatched after February 7th, and the remainder 
proved upon examination to have been destroyed, most of them being quite rotten. 

Experiment lB.~Two egg-masses taken from the lot in Experiment 11, on Febru- 
ary 7th, and placed in moist earth. Every egg subsequently hatched. 

Experiment 13.— Two egg-masses taken from the lot in Experiment 11, on Febru- 
ary 22d, and placed in moist earth. All hatched. 

Experiment i^.—Twenty egg-masses alternately immersed and draiiied every two 
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weeks from December 26th till March 6th. None hatched, but three-fourths of the eggs 
were at this date sound, the embryon full-formed and active as soon as released, but 
pale, and evidently too feeble to burst the egg-shell. The rest were killed and more or 
less decomposed. 

Experiment 75.— Two egg-masses, after immersion for two week?, were placed in 
moist earth. They began hatching 22 days afterward, and continued to do so for 6 
days. It was subsequently found that only seven out of forty-eight eggs had col- 
lapsed and failed to hatch. 

Experiment 16. — ^Two egg-masses immersed for two weeks, and drained for two 
weeks; then placed in moist eirth. Six days afterward they commenced hatching, 
and continued to do so for 2 days. Subsequently examined, 28 out of 54 eggs had 
perished. 

Experiment 17. — ^Two egg-masses alternately immersed, drained, and immersed 
again every two weeks, were placed in moist earth. They commenced hatching two 
days afterward, and continued to do so for 12 days. Upon subsequent examination, 
28 out of 52 had perished. 

Experiment 7^.— Twenty egg-masses immersed fh>m Dec. 26, 1876, to Jan. 16, 1877; 
then drained till Feb. 6th, then immersed till Feb. 27th, then drained again. On Feb. 
3d, while dry, they commenced hatching numerously, and a few continued for two 
days to hatch while immersed. An examination March 7th, showed about half of 
them still alive, the rest rotten. 

Experiment id.— Twenty egg-masses immersed from Dec. 26, 1876, to Jan. 23» 
1877; then drained till Feb. 20th, then submerged again. They commenced hatching 
on the 6th of Feb., and continued two days after the second submergence. On the 
7th of March but al>out 5 per cent, had rotted. 

Experiment XO. — ^Two egg-masses immersed for 4 weeks; then drained for 2 
weeks ; then Immersed for one week ; then placed In moist earth. They commenced 
hatching 7 days afterward, and continued to do so for 6 days. Subsequently exam- 
ined, one of the masses was rotten ; the eggs In the other had all hatched. 

Experiment f/.— Twenty egg-masses kept fVom Dec. 26th, 1876, in earth saturated 
with moisture. On Feb. 23d, 1877, they commenced hatching, and continued to do so 
till March 7th, when all were found to have hatched, except one pod, which was 
rotten. 

Experiment f;?.— Twenty egg-masses, alternately placed every five days, from Dec. 
26, 1876, in earth saturated with moisture and In earth which was very dry. Com- 
menced hatching Feb. 14th, and continued till March 7th, when, upon examination, 
9 of the pods were found rotten. 

Experiment f^.— Twenty egg-masses Immersed and exposed out-doors Dec. 26, 
1876. From that time till March 7tb, the water was frozen and completely thawed at 
6 different times, the vessel containing them, which was of glass and admitted the 
sunlight, several times breaking. The changes were as follows : Frozen tUl Jan. 10th ; 
then thawed till the 12th ; then frozen till the 18th ; then thawed till the 20th ; then 
frozen till the 26th ; then thawed till Feb. 20th ; then partly frozen till the 22d ; then 
thawed till the 26th ; then frozen till the 27th ; then thawed till March 5t;h ; then 
frozen. Examined on the 7th of March, one pod only was found rotten; the others 
apparently sound. 

Experiment j?^.— Two egg-masses under same conditions as In Expt. 23, till Feb. 
9th, when they were brought in-doors and placed in earth. One was dried up on the 
16th ; the other commenced hatching on the 27th, and when examlned-on Mardh 7th, 
all the eggs In It were found to have hatched. Digitized by vjOOQIC 



OP THE STATE ENTOMOLOGIST. 103 



Experiment f5.— Two egg-masses under same conditions as in Expt. 23, till Feb. 
27th, when they were placed in earth in-doors. Those examined March 7th were 
sound, and near the hatching point 

These experiments, though not yet completed at the time this 
MS. goes to the printer, yet establish a few facts that were somewhat 
unexpected. The insect is a denizen of the high and arid regions of 
the Northwest, and has often been observed to prefer dry and sunny 
places, and to avoid wet land, for purposes of ovipositing. The belief 
that moisture was prejudicial to the eggs, has, for these reasons, very 
generally prevailed. The power which they exhibit of retaining 
vitality, and of hatching under water or in saturated ground, is, there- 
fore, very remarkable — the more so when viewed in connection with 
the results obtained in the succeeding experiment. That the eggs 
should hatch after several weeks submergence, and that the young 
insect should even throw off the post-natal pellicle,wa8, to me, quite a 
surprise, and argues a most wonderful toughness and tenacity. After 
being dried and soaked for over six weeks, under conditions that 
approach to those of Spring, I found a good proportion of the eggs to 
contain the full-formed and living young, which, though somewhat 
shrunken, and evidently too weak to have made its exit, was still capa- 
ble of motion. The water evidently retards hatching. An examina- 
tion of the submerged eggs that remained unhatched long after others 
had hatched, which had been under similar treatment up to a certain 
time, and then transferred to earth, showed the jaws and tibial spines 
to be still quite soft. It is, therefore, in preventing the proper hard- 
ening of these delivering points, that water doubtless retards the 
hatching, and prevents its accomplishment long before the embryon 
perishes. Yet, when once life has gone, the egg would seem to rot 
quicker in the water than in the ground. 

The results of Experiments 23 — 25 prove conclusively that water 
in Winter time, when subject to be frozen, is still less injurious to the 
eggs. 

Altogether, these experiments give us very little encouragement 
as to the use of water as a destructive agent; and we can readily 
understand how eggs may hatch out, as they have been known to do, 
in marshy soil, or soil too wet for the plow ; or even from the bottom 
of ponds that were overflowed during the Winter and Spring. While 
a certain proportion of the eggs may be destroyed by alternately soak- 
ing and drying the soil at short-repeated intervals, it is next to impos- 
sible to do this in practice during the Winter season as effectually as it 
was done in the experiments ; and the only case in which water can 
be profitably used is where the land can be flooded for a few days 
just at the period when the bulk of the eggs are hatching^yGoOglc 
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Experiments to test the Effects of Exposure to the Free Air. 

The egga in the following series were obtained at Manhattan, 
Kansas, in November, and all under similar conditions. 

Experiment i6. — A large number of egg-masses were thoroughly broken up and 
the single eggs scattered over the surface of the ground out-doors early in December. 
By the 23d of February all had perished, and most of them had collapsed and 
shriveled. 

Experiment jf7.— A large number of pods were partly broken up and exposed ae in 
Exp. 2H. On the lOlh of March the outer eggs were mostly dead and shrunken, but a 
few of the protected ones were yet plump, the embryon well advanced and apparently 
sound. 

Experiment S8.—A large number of unbroken pods were exposed under similar 
conditions as in the preceding Expts. By March 10th fully three-fourths of the eggs 
had perished. 

Experiment fS.— Fifty egg-masses were kept in-doors in an open mouthed bottle in 
perfectly loose and dry earth from November 6th. Fully 8 per cent, of the eggs had 
hatched by December 28th, when hatching ceased, and a subsequent examination 
showed the rest to have shrunken and perished. 

It is very evident from the above experiments that we can do 
much more to destroy the eggs by bringing into requisition the uni- 
versally utilizable air, than we can by the use of water. The break- 
ing up of the mass and exposure of the individual ^gs to the desicat- 
ing effects of the atmosphere, effectually destroys them; and when to 
this is added the well known fact tha^ thus exposed they are more 
liable to destruction by their numerous enemies^ we see at once the 
importance of this mode of coping with the evil. 

Experiments to test the Effects of hurying at different Depths^ and 

of pressing the Soil. 

The following series of experiments were made with eggs obtained 
at Manhattan, Kansas, early in November, and which were in similar 
condition to those in the first series. Large tin cylindrical boxes, 
made of different depths, and varying from 4 to 8 inches in diameter 
were used ; and in order to hasten the result they were kept in-doors 
at the temperature already mentioned. The soil in all the boxes was 
finely comminuted and kept in uniform and moderately moist condi- 
tion. It was gently pressed with the fingers, so as to approach in 
compactness the surface soil of a well cultivated garden. In each 
instance the eggs were placed in the centre of the box. A large 
number of eggs have been buried at different depths out-doors where 
they are under natural conditions of soil pressure and tempera- 
ture, and the experiments here recorded were made to anticipate the 
results in the others, which will not be completed till long after this 
Report is published. 
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Experiment 5^.— Ten egg-masses were placed Just one inch below the surface in the 
Centre of a box 4 inches in diameter. The young began to appear January 30th, when 
it was noticed that every one came up at the side of the box, between the earth and 
the tin, where there was more or less shrinking of the former from the latter. Upon 
pressing the earth more firmly around the border, the issuing of tlie young ceased. 
Upon examining the eggs March 7th, it was found that they had all hatched. A few 
of the young were still alive and endeavoring to escape. The rest had died in the 
eflort. They haa made no progress upward through the pressed surface, but had 
pushed horizontally as the looser earth permitted. 

Experiment 51.— From 10 egg-masses placed 2 inches beneath the surface the youngs 
commenced issuing from the sides as in the preceding Exp., Jan. 31st. None issued 
directly through the surface of the soil, and none issued after the border was pressed 
more firmly to the tin. Subsequent examination showed the soil penetrated in devi- 
ous directions, but none of the insects had reached higher than within | inch of the 
surface. 

Experiment $S, — Ten egjf-masses placed 3 inches below the surface. The young- 
began, Jan. 31st, to issue from the sides as in Expts. 80, 81. Upon pressing the ground 
more firmly around the borders, none afterward issued, and subsequent examination 
Rhowed that the young had tunneled the earth in tortuous passages toward the sides,. 
and perished there ; without reaching nearer than within an inch of the surface in the 
middle of the box. 

-Ba?/?e7'i?»e/i< 55.— Ten egg-masses placed 6 inches below the surface. On Feb. Ist 
the young commenced to issue, as In the preceding Expts., from the side, and con- 
tinued to do so till the 4th, when the earth was pressed more closely to the tin. None 
issued afterward. SuAsequenc examination showed that some had succeeded in work- 
ing their way upward through the soil to within two inches of the surface ; but most 
had reached the sides and there collected and perished t)etween the tin and the soil. 

Other experiments, made in glass tubes where the movements of 
the insects could be watched, all produced similar results to those 
above given, and all point to the conclusion that where the newly 
hatched insect has not the natural channel of exit (described on p.8S> 
which was prepared by the mother, it must inevitably perish if the 
soil be moderately compact, unless cracks, fissures, or other channels, 
reaching to the surface, are at hand. 

From the above four series of experiments, I would draw the fol- 
lowing deductions, which have important practical bearing: 

First — Frost has no injurious effect on the eggs; its influence ia 
beneficial rather, in weakening the outer shell. 

iS€C(?wrf— Alternately freezing and thawing is far less injurious ta 
them than we have hitherto supposed, and tends to their destruction^ 
if at all, indirectly, by exposing them to the free air. 

Third — The breaking open of the egg-masses, and exposure of 
the eggs to the atmosphere, is the most effiectual way of destroying 
them. Hence, the importance of harrowing in the Fall is obvious. 

tourili — Moisture has altogether less effect on the vitality of the 
eggs than has heretofore been supposed, and will be of little j^^se as a 
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destructive agent, except where land can be overflowed for two or 
three days at the time when the balk of the young are hatching. 

Fifth — Plowing under of the eggs will be eflFectual in destroying 
them, just in proportion as the ground is afterward harrowed and 
rolled. Its effects will also necessarily vary with the nature of the 
soil. Other things being equal, Fall plowing will have the advantage 
over Spring plowing, not only in retarding the hatching period, but in 
permitting the settling and compacting of the soil ; while where the 
ground is alterwards harrowed and rolled, the Spring plowing will 
prove just as good, and on light soils, perhaps better* 

THB OMAHA CONFERENCE. 

At the invitation of Governor Jno. S. Pillsbury, of Minnesotai a 
conference of the Executives of those States and Territories which 
most suffer from locust ravages, and of scientific gentlemen interested 
in the subject, was held at Omaha, Neb., on the 25tb and 26th of Octo- 
ber last. The following gentlemen were in attendance : 

Prof. Gyrus Thomas, of Illinois. 

Gov. Samuel J. Kirkwood, of Iowa. 

Gov. Thomas A. Osborne, of Kansas. 

Gov. Silas Garber, 

Ex-Gov. Robt. W. Furnas, 

Prof. CD. Wilber, 

Prof. A. D. Williams, and 

Hon. Geo. W. Frost, of Nebraska. 

Gov. John S. Pillsbury, 

Pennock Pusey, and 

Prof. A. Whitman, of Minnesota. 

Gov. John L. Pennington, of Dakota, and 

Gov. 0. H. Hardin, and 

0. V. Riley, of Missouri. 

After an interesting and instructive interchange of opinions and 
experiences, the following resolutions, reported by the writer on 
behalf of a committee appointed to express the sense of the Oonfer- 
ence, were unanimously adopted : 

Your Committee, appointed to draft resolutions expressive of the views of the 
Conference, would respectfully report as follows : 

The Rocky Mountain Locust, or "grasshopper," by its migrations from Territory 
to Territory and from State to State, destroyinsc millions of dollars' worth of the hard 
earnin^irs of the Western farmers, crippling the pro^i^ress of the border States, and 
retarding the settlement of the Territories, has become a national p1ais;ue. Its injuries 
are of such magnitude that no effort should be left untried that will be likely to diminish 
or avert them. 

The work to be done is of a two-fold nature— State and National. From the 
writings of those who have given the subject careful attention, and from our own past 
experience, it is quite manifest that the pest in question is not a native of the country 
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soath of the 44th parallel or east of the 100th meridian, bat that it occasionally over- 
runs the country south and east of these lines, from the extreme Northwest 

There are, therefore, two pressin^r questions whicli demand our attention : 

1st The best means of flsrhtinjir the plague as it occurs in the States to which it 
migrates, hut in which it is not indigenous. 

2d. The thorough invcbtigation inco its habits in its native home, with a view of 
preventing, if possible, its migrations thereft-om. 

Toward the elucidation and settlement of the first we have the dear-bought ex- 
perience of the past few years, and there has already been a large amount of valuable 
information obtained and published In the proclamation of Gov. Pillsbury, In the report 
of the special Minnesota commission, appointed In 1875, in the two last entomological 
reports made to the State of Missouri, by its State entomologist, and in the writings 
of Prof. Thomas and others. We, therefore, recommend the passage of the following 
resolutions : 

Resolved^ That, as much valuable and practical advice has already been published 
a committee of three be appointed to collect and Issue in pamphlet form, as soon as 
possible, all the more practicable means, based on experience, that we now have any 
knowledga of, toward the destruction of the insect, whether as it pours down upon us 
in the winged condition, or as it hatohes out in our midst. 

Jtesoloed, That the official report of the proceedings of this Conference shall form 
the prelude to this pamphlet, and that the fallowing recommendations and statement 
of our views, as to the possibilitv of contending with the locust shall form a part of 
said pamphlet [Here omitted.] 

Farther, in order to meet the emergency that threatens next Spring, parti cular 
stress should be laid on the best means of coning with the eggs and unfieged young 
that will hatch from them in the Spring of 1877. Among these, we deem as most fea- 
sible and best calculated to produce good results, a judicious bounty system ; and, as 
that recommended by Prof. Riley, in his eighth report, is based on the valuable expe- 
rience gained in 1875, and correctly states the principles that should govern such legis- 
lation, we recommend the following : 

Resoloed, That in our opinion it will be wise and politic for the legislatures of each 
of the States and Territories most deeply interested in the locust question, to enact a 

State bounty law, offering a bounty of per bushel for the collection and destruction 

of the eggs, and of per bushel for the destruction of the unfledged insects ; that 

the principles laid down by Prof. Klley for such a law should be kept in view; and that 
we will use our influence to obtain such a law in our respective States. 

Resolved^ That we recommend to the several legislatures, that they authorize local 
taxation for the purpose of systematized effort in the way of ditching, burning, etc., 
as the local authorities may deem necessary or desirable. 

We further invoke our legislatures to adopt such practicable measures as have 
proved efficacious, and such as further experience may suggest, including the repeal of 
existing game laws, or such modification of them as will prevent the destruction of 
birds which feed upon the insects ; the prevention of prairie fires until suitable time 
for the destruction of tue young locusts by firing the grass ; the encouragement of tree 
culture for promoting moisture and harboring birds, and such other means as may 
promote the great end desired. 

Reaoloed^ further. That in view of the danger that threatens, it is advisable that, as 
for as posible, a survey be made of each State during the coming >Ttnter, to ascertain just 
those portions of each county In which the eggs are most thickly laid, in order to indicate 
to the county and State authorities the amount of the preparatory work to be done 
to prevent the threatened injury, and also in order to more thoroughly organize every 
portion of each State on some plan ot securing the intelligent co-operation of farmers 
and others. 

We also recommend the passage of the following resolution: 

Resolved, That the Governors of each State and Territory be advised to appoint 
a commission of one or more competent |)ersons whose duties shall be to visit the 
coanties and towns of each State, and report the facts and observations to the Gover- 
nors, and also to organize each county and precinct in such manner as may l>e deemed 
expedient, and also to appoint in said counties and precincts, suitable persons to 
receive and distribute such documents and pamphlets, containing general information 
and means of defence, as will be provided by this Con»«»renje, and to report such^ or- 
ganizations and names of committees to the respective Governors. 

For the solution of the second question, it is the evident duty of the Government 
to make the proper investigation. We have looked in vain for this aid from our De- 
partment of Agriculture, and are satisfied that under its present management, such 
aid, or any thorough investigations, are not to be expected. We therefore recommend 
the following : ^^^^^ ^^ Google 
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Re^ohed, That we deem it the duty ot the National Government to make some- 
effort to destroy or counteract this ^reat pest, and thus prevent its injuries. 

ReaoloetU That we believe the Urst step in this matter should be a thorough inves- 
tigation into the history and habits of this inject, in its native haunts as well as in the 
sections visited by it, and the search for all possible means of its extermination, an<J 
remedial agencies which may be used against it. 

Resolved, That we believe this can be accomplished in the shortest time, at the 
least expense and most effectually by attachin<r a special commission for this purpose, 
to one of the Government Surveys sf nt out annually to the West; and, therefore, we 
suggest that the following be added to that clause of the Sundry Civil Appropriation 
Bill, making an appropritftion for the geological and geographical survey of the Ter- 
ritories : **And also the further sum of twenty-rtve thousand dollars for the purpose of 
paying the salaries and f xpense.s ( fa commission to consist ot three entomologists and 
two Western men who have had experience with the locus t«, to be appointed by tiie 
Chief of said survey, ^^ith the consent and approval of the Secretary of the Interior. 
It shall be the duty of said commissioners to examine into the history and habits of 
the said locust, and make report thereon, and also suggest such means of destroy- 
ing them or remedies agaiosc them as their investigations shall prove most practi- 
cable." 

Resolved, That it is our belief that the Signal Service might materially aid such a 
commission as here demanded, in performing the work, by regular observations made 
of the time, direction, extent of ffights, time of hatching and leaving of the youngs 
locusts, etc.; also, by announcing in the dally weather reports the appearance and pro- 
gress of the swarms; and we ask of Congress to grant to Gen. Myer such additional 
assistance and means as will enable him to carry out this work. 

Resolved^ That the President of the Conference be requested to draw up and 
present to the President of the United States, a letter setting forth the urgent neces- 
sity for some action on the part of the General Government in behalf of the sec- 
tions ravaged, in reference to the invasions of and destruction occasioned by the 
locusts. 

Resolved, That each of the Governors of the following States and Territories, to- 
wit: Minnesota, Illinois, Iowa, Kansas, Nebraska, Missouri, Colorado, Wyoming,. 
Dakota and Montana, be requested to transmit to their respective delegations a record of 
these proceedings, requesting them to urge upon Congress speedy action in this matter^ 
in accordance with the recommendations of this Conference. 

A committee consisting of John S. Pillsbury, Pennock Pasey, and 
myself, was appointed to prepare for publication the official report of 
Proceedings, together with a summary of the best means known for 
counteracting the evil; and 10,000 copies of a pamphlet of 72 pages 
were accordingly published last Fall. By being widely distributed^ 
this pamphlet has undoubtedly done much good, and had no small 
share in bringing about certain much needed State and National legis^ 
lation. 

REMEDIES AND SUGGESTIONS. 

As the people in the threatened counties already enumerated 
(anfe^ p. 67) will, in all probability, go through much the same expe- 
rience this year; that the farmers of the afflicted counties went 
through in 1875, there will be a large demand for information as to- 
how best to manage and destroy the young insects. In the hope that 
this Eeport will be distributed at an early day, I have thought best to 
repeat here some of the recommendations made in my last Report,, 
and in the Omaha pamphlet. 

Dbstruction of thk Young or unfledged Locusts. — Heavy rolling, where 
the surface of the soil is sufficiently tirm and even, destroys a large number of tbese- 
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newly hatched youn^, hut is most advantageously employed when they are most eUig- 
gish and inclined to huddle together, as during the first eight or ten days after hatch- 
ing, and in the mornings and evenings subsequently. They then drive almost as 
readily as sheep, and maybe burned in large quantities by being driven into windrows 
or piles of burning hay or straw. They may also be killed with kerosene, and by 
means of flattened beating implements; wooden shovels being extensively used for 
this purpose in Europe. 

But to protect the crops and do battle to these young locust armies, especially 
where, as was the case in much of the ravaged country in 1875, there is little or no hay 
or straw to burn, the best method is ditching. A ditch two feet wide and two feet 
deep, with perpendicular sides, offers an effectual barrier to the young insects. They 
tumble into it and accumulate, and die at the bottom in large quantities. In a few days 
the stench becomes great, and necessitates the covering up of the mass. In order to 
keep the main ditch open, therefore, it is best to dig pits or deeper side ditches at short 
iotervalSf into which the 'hoppers will accumulate and may be buried. Made around a 
field about batching time, lew 'hoppers will get into that field till they acquire wings, 
and by that time the principal danger is over, and the insectA are fast disappearing, if 
any should hatch within the enclosure, they are easily driven into the ditches dug in 
different parts of the field. The direction of the apprehended approach of the insects 
being known from their hatching locality, ditching one or two sides next to such local- 
ity, is generally sufficient, and where farmers joint hey can construct a long ditch, 
which will protect many farms. 

With proper and systematic ditching early in the season, when the insects first 
hatch, everything can be saved. When water can be let into the ditches so as to cover 
the bottom they may be made shallower, and still be effective. 

A ditch three feet wide, unl^s correspondingly deep, will be more apt to permit 
the escape of the insects, when once in, than a narrower one. In hopping, the more 
perpendicular the direction the insects must take, the shorter will be the distance 
reached. Of course the wider the ditch, if it be correspondingly *deep, the more effec- 
tual will it prove. In exceptional cases, when the locusts are nearly full grown and the 
wind is high so as to assist them, even the two-foot ditch loses much of its value. 

Next to ditching the use of nets or seines, or converging strips of calico or any 
other material, made nfter the plan of a quail net, has proved most satisfactory. By 
<^IgSlDjr & Pif*) ^i* boring a post auger hole, three or four feet deep, and then staking 
the two wings so that they converge toward it, large numbers of the locusts may be 
driven into the pit after the dew is off the ground. By changing the position of this 
trap, much good can be done when the insects are yet small and huiidled in schools ; 
but all moies of bagging, netting, crushing with the spade or other flat implements 
and burning, which can be employed to good advantage when the insects first begin to 
hatch, become comparatively useless when they begin to travel in concert over wide 
stretches of land. The same may be said of all the mechanical contrivances to facili- 
tate the destruction of the insects; they are useful if used in concert in a given 
neighborhood soon after the young hatch, but subsequently do not compare to 
ditching. 

When the insects are famishing, it is useless to try and protect plants by any 
application whatever, though sprttying them with a mixture of kerosene and warm 
water is the best protection yet known, and will measurably answer when the insects 
are not too numerous or ravenous. 

The best means of protecting fruit and shade trees deserves separate consideration. 
Where the trunk is smooth and perpendicular, they may be protected by whitewashing. 
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The lime crumbles under the feet of the insects as they attempt to climb, and prevents 
their getting up. By their persistent efforts, however, they gradually tear off the lime 
and reach a higher point each day, so that the whitewashing must be often repeated. 
Trees with short, rough trunks, or which lean, are not very well protected in this way. 
A strip of smooth, bright tin answers even better for the same purpose. A strip three 
or four inches wide brought around and tacked to a smooth tree will protect it; while 
on rougher trees a piece of old rope may first be tacked around the tree and the tin 
tacked to it, so as to leave a portion both above and below. Passages between the tin 
and rope or the rope and tree can then be blocked by filling the upper area between 
tin and tree with earth. The tin must be high enough A*om the ground to prevent the 
'hoppers from Jumping from the latter beyond it ; and the trunk below the tin, where 
the insects collect, should be covered with some greasy or poisonous substances to pre- 
vent girdling. This Is more especially necessary with small trees ; and kerosene or 
whitewash having Paris green mixed with it will answer as such preventives. 

One of the cheapest and simplest modes is to encircle the tree with cotton tmtting,. 
into which the insects will entangle their feet, and thus be more or less obstructed. 
Strips of paper covered with tar, stiff paper tied on so as to slope roof-fashion, strips of 
glazed wall paper, thick coatings of soft soap, have been used with varsing success ; but 
no estoppel equals the bright tin ; the others require constant watching and renewal^ 
and in all cases coming under my observation some Insects would get Into the trees so 
as to require the daily shaking of these morning and evening. This will sometimes 
have to be done when the bulk of the insects have become fledged, even where tin is 
used ; for a certain proportion of the insects will then fly Into the trees. They do most 
damasre during the night, and care should be had that the trees be unloaded of their 
voracious freight Just before dark. 

Finally, most cultivated plants may be measurably protected from the ravages of 
these young by good cultivation and a constant stirring of the soil. The young have 
an antipathy to a loose and friable surface, which incommodes them and hinders their 
progress ; and they will often leave ftuch a surface for one more hard and firm. 

Hogs and poultry of every description delight to feed on the young locusts, and 
will fiourlsh where these abound when nothing else does. Our farmers In the threat- 
ened counties should provide themselves with as large a quantity as possible of this 
stock. Where no general and systematic efforts have been made to destroy either the 
eggs or the young locusts, and it i& found that, as Spring opens, these young hatch out 
In threatening numbers, the intelligent farmer will delay the planting of everything 
that cannot be protected by ditching until the very l&st moment, or till the insects 
become fledged — u^lng bis team and time solely in the preparation of his land In this 
way he will not only save his seed and the labor of planting, and, perhaps, replanting, 
but he will materially assist In weakening the devouring armies. Men planted in 1875,. 
and worked with a will and energy born of necessity, only to see their crops finally 
taken, their seed gone, and their teams and themselves worn out. The locusts In the 
end destroyed every green thing, until finding nothing more, they began to fall upon 
each other and to perish. This critical period in their history would have been brought 
about much earlier if they had not had the cultivated crops to feed upon; and if by 
concert of action this system of non-planting could at first have been adopted over large 
areas, the insects would have been much sooner starved out and obliged to congregate 
in the pastures, prairies and timber. Moreover the time required for early planting 
and cultivation, if devoted to destroying the insects after the bulk of them batch out 
toward the end of April, would virtually annihilate them. 

Too much stress cannot be laid on the advantages of co-operation and concert of 
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action, to accomplish which oaght not to be difficult, with oar present Grange system. 
To Insure concert of action, it would be well to authorize the supervisors of each school 
district to call out every able-bodied man and oblige him to work in a general system of 
destructiou as soon as the bulk of the young insects have hatched, and the same would 
apply equally as well to the destruction of the eggs. 

Many of the wheat fields have been injured principally on the 
outside. I would recommend to plow up such injured portions and 
sow to rye. Finally, though insisting on ditching and the digging of 
pits, as, all things considered, the best and most reliable insurance 
against the ravages of the young locusts ; I would urge our farmers 
to rely not on this means alone, but to employ all the other means 
recommended, according as convenience and opportunity suggest. 

LEGISLATION. 

It is a gratifying indication of the increasing appreciation of 
economic entomology that, while three years ago the mere sugges- 
tion to enact laws for the suppression of injurious insects would have 
been, and was received by our legislators with ridicule ; yet, during 
the Winter of 1^76-7, several States have seen fit to pass acts that have 
for object the destruction of this locust, or the relief of the suffering 
and destitution it so often entails. Even Congress has at last felt the 
necessity of doing something to mitigate this national evil, and at the 
last hour, made an appropriation to defray the expenses of a commis- 
sion, whose duty it shall be to make a thorough investigation into the 
matter. I give below the State laws that have been passed: 

MISSOURI.— An act to bncouraob thb dkstkuction of grasshoppers. 

Be it enacted hy the General Assemhly of the State of Mieaouri, as follows: 

Skction 1. Any person who shall gather, or cause to be gathered by any person 
in bis employ, eggs of the Kocky Mountain locust or grasshopper, at any time after they 
are deposited in ihe earth in the autumn of any year, and before they are hatched the 
following spring, shall be entitled to a bounty of live dollars for each and everv bushel 
of eggs thus gathered, or for any quantity less than one bushel, bounty at the same 
rate, to be paid, one-half by the State and one-half by the county in which they are 
gathered. 

Sbc. 2. Any person who shall gather, collect and kill, or cause to be eo collected 
and killed, young and unfledged grasshoppers in the month of March, shall be entitled 
to a bounty of one dollar for each bushel, and for the month of April, fifty cents per 
bushel, and for the month of May, twenty- five cents per bushel, to be paid in the same 
manner as in the preceding section. 

Sbc. 3. Any person claiming bounty under this act shall produce the eggs and 
grasshoppers thus gathered or killed, as the case may be, before the clerk of the county 
court in which such eggs or grasshoppers were gathered or killed, within ten days 
thereafter, whereupon said clerk shall administer to such person the following oath or 
afiirmatinn : You do solemnly swear (or afiirm, as the case may be,) that the eggs (or 
grasshoppers, as the case may be,) produced by you, were taken and gathered by you, 
or by person or persons in your employ, or under your control, and within this county 
and State. 

SBa 4. The clerk shall forthwith destroy said eggs by burning the same and give 
to the person proving up the same under his hand and seal, a certificate setting forth in 
a plain handwriting, without interlineation, the amount of eggs or grasshoppers pro- 
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■duced and destroyed by him, and the name and residence of such person producing the 
same, which certificate shall be in the following form : 

STATE OP MISSOURI, 1 
County OP / 

This is to certify that in the county of A. B., did this 

day prove before me that he had gathered, or caused to be gathered, of 

<^g^9, grasshoppers, and is entitled to the sum of dollars, 

and Cents. 

Given under my hand and seal of my ofQce, this day 

of A. D 18 

A. B., Glerk County Court 

"Which certificate shall be received and taken by the collector of revenue of the county 
in which the sapie was given, and such collector shall be allowed pay out of the county 
and State Treasury, one-half from each. 

Skc. 5. Such 'clerk shall keep a register of all such certificates given by him, in a 
book which he shall keep for that purpose, in which he shall note down every certifi- 
cate granted by him, the number and amount, and to whom granted, and transmit a 
certified copy of such register, under the seal of the court, to the Treasurer of the 
State, who shall not allow and pay any certificate, which does not correspond with 
such register. 

Sec. 6. Such clerk shall receive for his services as aforesaid, one dollar for such 
certified copy of the register, and the regular fee for the certificate and seal, and ten 
cents for each certificate granted under this act, all to be paid out of the treasury of his 
-county. 

Sec 7. As the object of this act is the rapid destruction of the locust the ensuing 
spring, it shall take efiect and be in force from and after its passage. 

Approved February 23, 1877. 

This act is drawn qp after the form recommended in my last Re- 
port, and reprintec^ in the Omaha pamphlet. Section 3, requiring per- 
sons claiming bounty, to carry from all parts of the county, the eggs 
or young insects collected, is defective, as those living near the 
county seat will have most advantage and inducement. It would be 
better, as I suggested years ago, to empower the Township Trustee, or 
the Street Commissioner, to receive and measure the eggs or young 
insects, and to issue certificates setting forth the number of bushels 
destroyed — the certificates to be filed with the County Clerk. But 
•even with this slight defect,5the act will have a beneficial efTectin the 
counties subject to locust ravages : 

.KANSAS — An act to provide for the dj^istructiox of cRASSHorrERS and to 

PUNISH FOR VIOLATION OF THIS ACT. 

Be it enacted by the Legislature of the State of Kansas : 

Section 1. Tiiat the township trustees of the different townships, and the mayors 
of cities which are not included in any township of any county within this State, are 
hereby authorized and it is made their duty, when so requested, in writing, by fifteen of 
the legal voters of the township or city, to issue orders to the road overseers of the 
different road districts witliin their respective townships or cities, to warn out all able 
bodied males between the ages of twelve and fifty years within their respective dis- 
tricts for tlie purpose of destroying locusts or migratory insects. 

Sec. 2. It shall be the duty of road overseers, immediate!}' after receiving said 
orders, to proceed at once to warn out all persons liable under section one of this act, 
giving notice of the time and place of meeting, and the tools to be used, and the kind 
of work expected to be perlormed, and all work shall be done and performed under the 
direction of the road overseers. 

Sec. 3. Any persons over eighteen years of age warned out as is provided in this 
act, may pay the road overseer the sum of one dollar per day for the time so warned 
out, and in case any persons shall fail to pertorm labor under this act or paying the 
sum of one doUnr when so warned out, shall be adjudged guilty of a misdemeanor, 
and on conviction, shall be fined the sum of three dollars tor each day so falllQg or 
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refusing, and the moneys eo collected shall be expended by the road overseer in the 
destruction of grasshoppers in their respective road districts. 

Sec. 4. For the purpose of carrying out the provisions of this act the road over- 
seer is authorized to enter upon the premises of any person lying within the township 
where such order of the township trustee is in force, with a sufficient number of hands 
and teams to perform such labor as he may deem necessary for the public good. 

SKa 5. It shall be the duty of the Secretary of the State Board of Agriculture, 
immediately after the passage of this act, to compile in circular form all information 
relating to the manner and means heretofore used for the extermination of grasshop- 
pers, and send at least ten copies of the same to each township trustee in the State. 

Sbc. 6. This act shall take effect and be in force from and atler its publication 
once in the Commonwealth. 

Approved March 6, 1877. 

AN Act providing for a concbrt of action bt senatorial districts for the 

DESTRUCTION OP GRASSHOPPERS. 

Be it enacted by the Legislature of the State of Kansas : 

Section 1. That in any senatorial district in the State of Kansas, where trouble 
is anticipated ' from the ravages of young grasshoppers, in the year 1877, and any sub- 
sequent year thereafter, it shall be lawful for the counties in said senatorial district to 
co-operate together in the way and manner herein provided, for the destruction of the 
same. 

Sec. 2. The chairman of the board of county commissioners in the county having 
the largest number of inhabitants in a senatorial district, where two or more counties 
form said district, may notify the chairman of each of the boards of co;?nty commis- 
sioners of the remaining counties in said district, of the time and place when the chair- 
mcD ot the several boards of commissioners of the respective counties forming said 
senatorial district shall hold a joint meeting. 

Sec. 3. Ac such meeting two of their number shall be chosen to act as chairman 
and secretary, and the proceedings of the meeting shall be published in all the news- 
papers printed in the senatorial district 

Sec. 4. Said meeting shall designate the manner of procedure by road overseers, 
snd what day or days the young grasshoppers should be driven from the cultivated 
land on the unburnt prairie or places of destruction, and shall also designate on what 
day or days the grasshoppers shall be destroyed, by burning or otherwise, in said 
senatorial district, giving at least ten days* notice of the same by publishing in the ' 
newspapers of the said district. 

Sec. 5. The board of commissioners of each county shall notify the road overseers 
of said county of the time fixed upon by the joint meeting for the driving and burning, 
or destroying by other means, of the grasshoppers in the district ; said notice to be 
given to said overseers as soon as practicable after the same shall have been determined 
by the joint meeting. 

Sec. 6. Said road overseer shall immediately notify the residents of his road dis- 
trict of the time designated and the manner of procedure, in order to carry out the 
provisions of this act. He shall also specify what tools or Implements will be required 
of each resident In performing the labor required of him ; and such notice may be 
enforced the same as In the acts authorizing road overseers to warn out the residents 
to perform road labor : and a refusal shall subject such persons refusing to the same 
penalties as are provided by law In such cases. 

Sec. 7. The road overseers shall direct the manner of performing the labor, and 
have the supervision of the same, and shall keep a list of the names of chose who shall 
perform labor, and shall certify the number of days' work performed by each, and 
shall place such certified list in the possession of the board of county commissioners of 
his county. 

Sec 8. It shall be lawful for two or more senatorial districts to co-operate together 
under the provisons of this act, on a basis of action which they may agree upon. 

Sec. 9. This act shall take effect and be in force from and after its publication In 
the daily Ck>tn7nonwealth, 

Approved March 7, 1877. 

Both these acts look to compalsory work and concert of action, 

and in these respects are preferable to bounty acts, and will, without 

doubt, be productive of more good to the community at less expense 

to the State. The objects of the two acts should, I thiok, have been 

combined in one. 

E R— 8 
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MINNESOTA.— An act to providk for the destruction of grasshoppers ani> 

THEIR EGGS. 

Be it enacted by the- Legislature of the State of Minnesota : 

Section 1. There shall be paid by this State, out of any moneys In the treasury 
thereof, not otherwise appropriated, to any person or persons livinir within any of the 
countiei^ in said State afflicted by grasshoppers, the following bounties for catching and 
destroying of the same, and the destruction of their eggs. 

Sec. 2. The sum of one dollar per bushel for grasshoppers caught previous to the 
twenty-flfth day of May next. The sum of fifty cents per bushel from the said twenty- 
fifth day of May to the tenth day of June. The sum of twenty-five cents per bushel 
trom the said tenth day of June to the first dav of July, and twenty cents per bushel 
from the said first day of July to the first day of October next. 

Sec. 8. There shall also be paid in the same manner, the sum of fifty cents per gaK 
Ion for any and all grasshopper eggs taken and destroyed by any person or persons. 

Sec. 4. There shall be appointed by the Gk>vernor a competent person in each 
township in the several counties so afflicted by grasshoppers, who shall be a resident 
of the township for which he shall be appointed, to receive, measure and destroy the 
grasshoppers and their eggs delivered to him by any person or persons catching and 
taking the same, which said person so appointed shall take and subscribe an oath for 
the faithful discharge of bis duties, which oath, together with the certificate of appoint- 
ment, shall be filed in the office of the county auditor, and he shall receive as compen- 
sation for hU services such sum as the county commissioner may determine, to be paid out 
of the funds of the county, and in case of necessity, when he cannot perform the duties 
of his ofiioe, said measurer shall have authority and be empowered to appoint a suit- 
able and competent person his assistant, which assistant shall be required to take and 
subscribe the same oath and be subject to the same penalties as the said measurer. 

Sec. 5. The person receiving and measuring the grasshoppers and their eggs as 
aforesaid, shall measure and immediately and effectually destroy the same, and keep 
an exact account of nil the grasshoppers and their eggs received by blm and the names 
of the persons delivering the same, and shall issue a certificate for the amount of grass- 
hoppers and their eggs to the person delivering the same. And he shall, at the end of 
each week after commencing to receive and measure the same, and on the second day 
of June, on the eleventh day of said month, on the second day of July, and on the 
second day of October next, make a report to the county auditor of all the grasshop- 
pers and their eggs measured by him, the number of certificates issued, and the names 
of the persons to whom he issued the same ; and the county auditor shall examine the 
same and file it in his office, which report shall be subject to public inspection ; and 
the county auditor shall, at the end of each week after he shall have received the first 
of said reports, transmit a copy of the said reports, to the Governor, who shall, as soon 
as the sum hereby appropriated shall have been expended in the payment of said 
bounties, notify all persons interested therein of such fact by a publication of such 
notice in some newspaper printed and published at the city of Saint Paul, in said 
State of Minnesota, for three successive days. 

Sec. 6. For a failure on the part of said measurer to perform any of his duties 
under this act, or for any mismeasurment of such grasshoppers and their ^f^f^^^ he shall 
be deemed to be guilty of a misdemeanor, and be subject to pay a fine of not less tbau 
ten dollars nor more than one hundred dollars, or be imprisoned in the county jail for 
a term of not less than thirty nor more than ninety days, in a suit or proceeding to be 

grosecuted in the name of the State of Minnesota, in the same manner as is provided 
y law in other cases of misdemeanor. 

Skc. ?• Upon the presentation of such certificate to the county auditor, he shall 
issue a certificate to the person entitled thereto for the amount due him, (a form of 
which certificate shall be furnished by the State Auditor,) and shall make an order 
upon the State Auditor for the amount thereof, and the State Auditor shall draw his 
warrant upon the State Treasurer for that amount, in favor of the parties holding said 
certificates, which shall be paid by the State Treasurer on presentation : Provided^ That 
all certificates presented to the coiinty auditor for.payment shall be by him filed and 
preserved in his oflQce, and he shall present such certificates to the board of county 
commissioners, who shall audit the same in the manner now provided by law for audit- 
ing accounts against counties ; and no money shall be drawn from the State treasury 
until such certificates have been audited and allowed in the manner herein provided. 
And that no money shall be paid under the provisions of this act at any time prior to 
the fifteenth day of July, A. D, eighteen hundred and seventy-seven, and that the 
money hereby appropriated shall only apply to certificates duly made and filed with 
the Auditor of State on or before said day; that at the time after the State Auditor 
shall ascertain the total amount of all claims and certificates so filed, and if the same 
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shall exceed in amount the sum of one hundred thousand dollars, then the said claims 
shall be paid pro rata, and no other or greater amount than said sum of one hundred 
thousand /iollars shall pver be paid under the provisions of this act : And provided 
further^ That if the amount hereby appropriated is not sufficient to pay the certificates 
in full, the balance shall be paid by the counties respectively, according to the amount 
due on said certificates as issued by such county. 

8bc. 8. Every male inhabitant of the several townships in the said afflicted coun- 
ties, beln^ above, the age of twenty-one years and under the a^e of sixty years, 
excepting paupers, idiots and lunatics, shall be assessed by the board of supervisors of 
said township to work one day in each week in said township, durinfir the period here- 
inbefore mentioned, lor the paying of bounties for the purpose of catching and destroy- 
ing grasshoppers and their eggs, tor five weeks from the time said grasshoppers shall 
become large enough to be taken; and the amount of work to be so assessed shall not 
exceed five days in all. 

Sec. 9. The supervisors aforesaid shall make a list of the names of all persons 
against whom, said tax shall have been assessed, and place in a column opposite each 
name on said list, the amount of labor assessed asrainst such person, and shall direct 
the town clerk to make a certified copy of each list, after which the town clerk shall 
deliver the several copies to the respective overseers of the highways of said town- 
ships. 

Sec. 10. The overseers of highways shall give at least two days* notice to all per- 
sons assessed to work as aforesaid, living within the limits of their respective districts, 
of the time and places where and when they are to appear for that purpose, and with 
wbat implements. 

Sec. 11. Every person liable to work, as provided for in this act, may commute for 
the same at the rate of one dollar per day, in which case such commutation money 
shall be paid to the chairman of the board of supervisors, to be applied and expended 
by him for the destruction of grasshoppers and their eggs, ami he shall be authorized 
and required to hire and engage some suitable and efficient person to work in the place 
of said person so commuting, and to pay them the sum of one dollar per day for his 
services ; and every person intending to commute for his assessment shall, within five 
days after he is notified to api>ear and work as aforesaid, pay the commutation monev 
for the work required of him by said notice, and the commutation shall not be consid- 
ered as made until such money is paid. 

Sec. 12. Every person so assessed and notified, who shall willfully neglect or 
refuse to commute or work as provided by this act, shall be guilty ot a misdemeanor, 
and shall, on conviction thereof, be liable to pay a fine of not less than two dollars nor 
more than ten dollars, or bv imprisonment in the county Jail not more than ten days, 
or both, in the discretion of the court, in a suit to be prosecuted in the name of the 
State of Minnesota, in the same manner as is provided by law for prosecutions of mis- 
demeanors. 

Sec. 13. There shall be appropriated, out of any moneys in the treasury of this 
State, not otherwise appropriated, for the purpose of carrying out the provisions oi 
this act, tlie sum ot one hundred thousand dollars. 

Skc. 14. The board of county commissioners of any county in this State afflicted 
by grasshoppers, shall have the right, if, in their Judgment they see fit, to employ one 
or more persons in each township in said county with such implements or mechanical 
contrivances as may prove most efficient to destroy the grasshoppers, from the first 
day of April to the first day of August in each year, paying such persons either by the 
day or a specified sum for the amount captured and destroyed. The compensation of 
such person shall be paid out of the general fund of the county : Provided further. 
That parties employed and paid by the county commissioner^ shall not receive any 
other or further compensation under the provisions of this act 

Sec. 15. This act shall take effect and be in force from and after its passage. 

Approved March 1, 1877. 

More complicated than the others, this Minnesota act has certain 
special features which are intended to meet the peculiar emergency 
in that State. Yet I do not think the act is as clear or will prove as 
effectual as the first Kansas act. In addition to this bounty act, the 
Minnesota Legislature passed another appropriating $75,000 for the 
purchase and distribution of seed grain to the sufferers from locust 
injuries. 
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If the States of Iowa, Nebraska, Colorado and Texas would enact 
similar laws, appropriate to their respective reqi^irements, there would 
be such combined slaughter of the insects that in all the more thickly 
settled portions of the country subject to invasion, they would be 
virtually annihilated before they acquired wings. It is by some such 
uniform and concerted warfare, calculated to prevent the insects that 
hatch out in said country from flying back to restock the Northwest, 
that the people may hope to measurably conquer the foe and lengthen 
the periods of immunity between the invasions. 

AREA IN WHICH EGGS WERE LAID. 

The locust invasion of 1876 was remarkable for the very large 
area in which eggs were laid. This was almost coextensive with the 
area invaded and is indicated in the map (Fig. 16), though the counties 
of Murray, Cottonwood, Watonwa, Brown and parts of the adjacent 
counties, in Minnesota, which are there included, should, as already 
stated (ante^ p. 62) be excepted. 

The eggs are most thickly laid in the eastern, more settled and 
more generally cultivated portion of the belt, and less thickly in the 
thinly settled prairie country. Another noticeable feature of this 
invasion was, that, from Minnesota to the Oulf, egg-laying continued 
till the females were buried in the first snows or killed by the first 
severe frosts. Far into November and after the thermometer had fre- 
quently fallen several degrees below the freezing point, I found them 
rousing from the night's benumbing cold, and, under the increasing 
warmth of the sun toward noon, laying in exposed and sunny places. 
•Hiding in the dry grass or under other shelter where they were unseen 
during the cooler parts of the day, one might pass through a country 
at such hours without suspecting their presence ; while at noon they 
would start at every foot step. And only the day before the last one 
was buried beyond recovery by a severe snow storm, I found females 
not only laying, but many of them having eggs in the ovaries that 
were yet quite small — thus showing that they prematurely perished 
by winter's chilling blasts. ^ 

CONDITION OF THE EGGS. 

The farmers of the West have been deeply interested in the con- 
dition of the eggs during the Winter, and have naturally hoped that, 
as the season advanced, the vitality of these eggs might in some way 
or other be impaired. I have, from time to time, examined eggs from 
many different localities, and the following inquiries, with my answers, 
as published in the Rural World at the time> will serve to indicate the 
generally sound condition they were in, up to the first week in Feb- 
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I send you, by to-day's mail, specimens of grasshopper eggs procured on my 
farm, as follows : Specimen No. 1 was procured in house yard, where exposed to con- 
stant tramping; No. 2 from loose soil, in an exposed position ; No. 8 from a foot-path, 
on south side of hedge. Please examine and report upon condition of the several 
specimens, and oblige. . Dr. W. F. RUTBOTTOM. 

Rhea's Mill, Collin- Co., Texas, January 16. 

All three lots were sound, and the embryon so far advanced that a week's mild 
weather would hatch the young.— [Since this was written they have all hatched.] 

I have for sometime past been carefully examining the deposits of locust eggs in 
this vicinity, and find them nearly addled, very few indeed being found, and those only 
upon sod, in which segmentation cannot be detected with the aid of a small magnify- 
ing glass. Other observers here report the same condition, and we are satisfied that no 
fears need be entertained of damage from the young brood, provided the addled eggs 
do not hatch. Can the development within the egg be arrested, and yet go on upon the 
return of proper conditions? Some of us have been led to fear that such might be the 
case, by the plump, fresh appearance of the little rascals, after repeated freezing and 
thawing. Your answer to the above question will be thankfully received by many of 
us here, who depend upon our farm crops for a living. A. ROBERTS. 

Lincoln, Nebraska, January 13, 1877, 

It is difficult to get at what Mr. Roberts exactly means. Eggs once ** addled " of 

course never hatch, but "segmentation" does not indicate an addled condition. On 

the contrary, it indicates development. The best way to get positive information is to 

send me specimens. 

Herein find eggs of Rocky Mountain Locust. What is their condition ? 
Lamar, Barton county. Mo. A. A. DYE. 

The eggs are below the average size, and part of them dead. The probabilities are 

that few of them will hatch. 

I am very much interested in this "hopper question," as great quantities of eggs 
were deposited in this section last Fall. I have read carefully the proceedings of the 
Conference in Omaha. Also, some of your articles in the New York Tribune; but find 
nothing on the point of what advancement the eggs malce towards hatching in the 
Fall. Of all the efr^ sacks examined (which were not addled), the eye of the hopper 
could be discerned through his particular covering; and, on removing the covering, 
the hind legs could be raised clear of the body, by the aid of a pin. The question is, 
after making that advancement, will they live through the Winter and hatch out in 
the Spring? S. 0. BASSETT. 

G IBBON, Nbb., January 10, 1877. 

Yes ! I have had them in that advanced condition ; kept them till the first of the 
year ; then brought them inte a hatching temperature, and they hatched. 

I have just been reading the report of your meeting at Omaha, on the grasshopper, 
and as I live in this great grasshopper country, and am a firm believer in your treatise 
and sayings on the pest, I have some questions to ask. I made some observations last 
Fall, and up to the time the ground froze up, of their eggs ; and would ask, if young 
eggs will hatch that were so far advanced that, in breaking open the egg-sack, you 
could distinguish the hopper's eyes and the shape of his legs? Now, it seems to me, 
that eggs that far advanced must certainly be destroyed by the cold weather we have 
had of late. Am I correct? By answering this, you will confer a favor upon one who 
is greatly interested. It is the prevailing opinion of most of the people that we won't 
be hurt much in the Spring. Thus far there has been very little prairie burned, and 
am in hopes by your advice and others, who understand the nature of the hopper, to 
give them a warm reception in the Spring, if they hatch to any great number. 

Minneapolis, Ottawa county, Kansas. M. A. ARNOTT. 

I would hot dare to give hope without examining specimens. Send some along. 
Little hope can be built on the advanced condition of the eggs. Better prepare to give 
the young fellows a warm reception in Spring. 

I have sent vou by mail to-day some hopper Qgg9, taken out of the ground on 
December 25. They have been in my store ever since. I "have some eggs that have 
never been outside my store since September, and also some taken out of the ground 
the same day that the ones I send you were. I am watching them as closf Iv as I 
can. WM. C. RALLS. 

Lb Seuer, Minn. 
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The eggs are very small, as the pods also, and fully one-half of the eggs are 
addled. 

I wish your opinion in relation to a question under discus Mon here, viz : Will the 
grasshoppers, that are now in a fleshy or larval state, hatch ? The eg^s that wenj laid 
during the earlier part of the season that the 'hoppers were herp, have developed into 
a larval state, and many persons claim that, because of that development, they will 
perish by the Winter. My opinion is. that they are all right and will hatch. What do 
you say. The later laid eggs are yet in a fluid state. 

Council Bluffs, Iowa. H. C. RAYMOND. 

I am, as will be seen above, of your opinion. 

I have to-day been examining grasshopper eggs, and where they are thickest I 
have found worms or larvae like the enclosed. Are they the white worms that were in 
the egg cocoons last Fall, or are they something else? The grasshopper eggs seem 
In good condition ; but we are having very warm weather now, and the frost is com- 
ing out of the ground. The weather is much like that we had in '67-8. I found no 
worms in the cocoons with the eggs. WM. DUNN. 

Syracuse, Otoe county. Neb., Feb. 1, 1877. 

The locust eggs are yet sound, but I have some hope that the recent very warm 
weather, if succeeded by severe cold, will cause the death of a large portion. [Ibe 
grubs preying on the eggs were the Ichneumon larva described on p. 06, Fig. 24]. 

Friend Olarkson, agricultural editor of the Iowa State Register, recommends that 
grasshopper eggs be sent you for examination, and I send by mail to-day, in a tin box, 
some eggs which have been taken from the ground under the following conditions: 
As you will find, I have packed them in layers in the box, with paper between. The 
top layer was taken from black loam on a piece ot ground apt to keep dry — that is, well 
drained — and have never been completely thawed since frozen in the beginning of 
Winter. The middle layer was taken from sand, and has repeatedly been frozen and 
thawed out — ^the water from thawing snow running over and completely saturating 
the sand daily for some days. The bottom layer is from low land, which was sub- 
merged in five feet of water for ten days after they were deposited in the Fall, the 
ground remaining muddy till frozen, afterwards covered with snow ; the continued 
thawing and evaporation of the last few days have removed the snow and left the sur- 
face for two inches in depth thawed and dry. For the past few days we have had it 
warm in day time, but freezing at night. The place is in Adams county, ninety miles 
east of Council Bluffs, and forty miles north of the Missouri line. 

WM. THOMPSON. 

Mt. Etna, Adams County, Iowa, January 30, 1877. 

The eggs from all three of the different positions are so little advanced in develop- 
ment that it is impossible to say positively that they are all sound. The liquids have 
scarcely begun to thicken. So far as I feel warranted in giving an opinion, I should 
say that they are all sound— those of the third batch only, giving some evidence of 
injury by the weakening of the integument. [All hatched since.] 

By this mail I forward to you one box of the grasshopper eggs. Are they in a 
good state of preservation, and will they hatch in the Spring if everything hereafter is 
favorable? 

Enclosed I hand you an extract from the Interior, You will see the question raised 
there as to whether an egg can be partially hatched, as these are, and then the process 
delayed for a long time, and afterwards resume the work and goon to completion. All 
our people here regard this proposition with considerable doubt. In fact, they deny 
that such a thing can be done. I should infer that you hold that these eggs will hatch, 
notwithstanding the interruption. Will you please enlighten us fully as to why this 
is thus? 

HuTCHn^soN, Kansas, January 29, 1877. J. B. SHANE. 

The article alluded to by Mr. Shane closes with the following editorial remarks : 

Without arrogating to ourself any special wisdom on the subject, but reasoning 
from analogy only, should decide that in the case of the eggs referred to by Major 
Shane— and in fact, ail the eggs in the country in the same condition— incubation has 
been arrested, and that once* arrested, it has ceased forever. In all life that emanates 
from an tgg (and what life does not, except the vegetable?) when its development is 
arrested during incubation, it is a permanent paralysis; in other words, it is death. 
We say that, analogically, this should be so, but we may be wrong. 
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The advanced development of the locust embryo in the eggs sent by Mr. Shane, 
argues nothing but very early batching as soon as Spring opens. Their vitality is 
unimpaired, as Mr. Shane may soon prove by bringing them into a warm room. I have 
bad such forward eggs hatch the present Winter after various periods of freezing. 

Enclosed, please find egsrs of Rocky Mountain Locust. They were taken on my 
farm, on southeast quarter of section 19, township 28, range 27, county of Lawrence, 
and State of Missouri. 

February 2, 1877. W. R. GOODMAN. 

Fully ten per cent, of the eggs are dead and more or less decomposed. As in other 
instances from Missouri, a number of the masses, as also the eggs, are far below the 
average size, and, compared with those received from the farther West and South, are 
evidently lacking in vitality. They were doubtless the last eggs laid, just before Win- 
ter, and when the insects were nearly exhausted. 

I, like many others, desiiing some information regarding our coming crop of 
Grasshoppers, wish to ask a few questions on the subject. In examining the eggs late 
last Fall, I found many formed so one could see the eggs and form, and upon recentlv 
examining them, I find they are in the same condition as three months ago. Now, will 
those thus formed pass through the winter and hatch in the Spring, or will they be 
. destroyed ? Other eggs are in the same state, for all I can see, as when deposited. Now, 
i8 it likely the whole crop will mature in the Spring? Please inform me regarding it. 
Any information you can give on the subject will bo thankfully received by myself and 
many others, who feel afraid of the results of the coming Sprlng.with the great amount 
of eggs deposited. 

Plymouth, Nebr., Jan. 21, 1877. J. K. ROE. 

There is no doubt but that the eggs will mature under ordinary Spring conditions. 
The fact of some of them being so much more advanced than others, will not, in the 
least, interfere with their hatching. 

I send you this day a box of locust eggs packed in earth. Please tell us whether 
they will hatch ? 

Wichita, Kans., Feb. 2, 1877. A. B. ARMENT. 

The eggs were all sound and yet in the fluid state. 

Eggs received and examined almost every day during February 
and up to March 10th, were, like those examined earlier in the season, 
in the main sound. A certain proportion of the young hatched during 
the mild Fall weather we had in October, while the unusually warm 
weather that occurred the last ten days of January and forepart of 
February caused still larger numbers to hatch, not alone in the south- 
ern portion of the territory occupied, but even as far north as Dakota. 
The young that thus prematurely hatched perished by subsequent 
frosts, for I have proved that while the eggs are unaffected by intense 
freezing, the young insects are killed at 15** F. As the Winter was in 
some respects remarkable, as well for the warm weather which thus 
caused the eggs to hatch, as for the many and sudden changes of tempe- 
rature; and as the eggs have not been injured thereby to any appre- 
ciable extent up to the date of this writing, I will place upon record, 
in this connection, the thermometrical observations made at St. Louis 
from November 15, 1876, to March 10, 1877 : 
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1876. 



7emperature at Si, Louis^ Mo.^ of Winter of 187^7, 
Mean. 1877. 



Max. Min. 



November 15-.. 
IC.. 
17-.. 
. 18-.. 
19.^. 
20-.., 
21„.. 
22«.., 
28.... 
24.,... 
26.... 
26«. 
27«.. 
28«... 

29 

80.... 
December I.... 

2.... 

3-. 

4.... 

5«.. 

6.... 

7...., 

8.... 

9.... 
IC.. 
11.... 
12«.. 
13.... 
14.... 
15-.. 
It)-.. 
17-.. 
18-.. 
19-.., 
20-.. 
21-.. 
22.... 
23.... 
24-... 
26-.., 
26-.. 
27-.. 
28-.., 
29-.. 
30-.. 
81-.. 



1877. 



January 1.... 
2-.. 
3-.. 
4.... 
5-.. 
6-.. 
7-.. 
8-.. 
9-.. 
10-., 



Max. 



Min. Mean. 



41 


30 


37 


44 


86 


39 


47 


40 


44 


47 


26 


34 


86 


22 


32 


46 


31 


38 


47 


32 


37 


42 


2H 


85 


45 


31 


86 


61 


32 


41 


47 


31 


40 


38 


30 


84 


45 


81 


39 


89 


28 


28 


83 


27 


29 


27 


15 


16 


20 


4 


14 


24 


5 


16 


29 


12 


23 


84 


24 


30 


45 


24 


84 


47 


33 


38 


47 


81 


89 


40 


3 


15 


11 


—6 


5 


87 


9 


81 


65 


28 


44 


60 


86 


48 


50 


38 


42 


88 


18 


27 


45 


12 


86 


44 


4 


12 


27 


13 


20 


22 


2 


16 


87 


18 


28 


48 


23 


83 


43 


23 


34 


37 


20 


26 


24 


18 


19 


19 


11 


15 


21 


13 


18 


21 


13 


18 


24 


16 


21 


26 


17 


21 


19 


10 


14 


21 


4 


16 


84 


17 


24 


24 


13 


14 


21 


8 


16 


26 


11 


21 


42 


19 


38 


42 


29 


86 


43 


32 


37 


85 


13 


21 


13 


—4 


7 


28 


1 


19 


85 


21 


31 



Janaary 11- 
12- 
13- 
14- 
16- 
16- 
17- 
18- 
19.. 
20- 
21- 
22- 
28- 
24- 
26- 
26- 
27- 



29-.. 

80-.. 

31-.. 

February 1-.. 

2-.. 

8.... 

4.... 

5-.. 

6-.. 

7.... 

8-.. 

9-.. 
10-.. 
U.... 
12-.. 
18-.. 
14-.. 
15-.. 
16-.. 
17-.. 
18-.. 
19«.. 
20-.. 
21-.. 
22.... 
23-.. 
24-.. 
25-.. 
26-. 
27-.. 
28-.. 

1.... 

2-.. 

3-.. 

4-.. 

5-.. 

6-.. 

7-.. 

8-.. 

9-.. 
10-.. 



March 



•I I 



I s. 



62 


82 


40 


32 


14 


19 


27 


10 


22 


84 


22 


81 


43 


28 


38 


23 


9 


18 


40 


20 


85 


46 


35 


42 


60 


39 


45 


46 


21 


22 


37 


19 


82 


37 


23 


26 


82 


10 


24 


31 


19 


26 


48 


22 


36 


61 


82 


39- 


50 


31 


41 


57 


3:j 


47 


67 


38 


49 


65 


48 


67 


66 


58 


5J> 


69 


50 


59^ 


66 


44 


49 


48 


35 


87 


46 


32 


89- 


40 


28 


33 


49 


84 


41 


63 


88 


4a 


47 


86 


42 


50 


33 


44 


58 


87 


48 


58 


42 


52^ 


62 


29 


82 


36 


28 


88 


44 


80 


88 


63 


81 


44 


47 


88 


40 


60 


84 


42 


66 


34 


58. 


68 


84 


87 


48 


27 


89 


05 


34 


61 


63 


44 


47 


44 


33 


88 


85 


29 


32 


33 


28 


81 


43 


28 


37 


48 


28 


40 


60 


32 


48 


47 


39 


48 


47 


87 


39 


49 


18 


29 


32 


14 


26 


40 


26 


34 


55 


30 


46 


67 


36 


47 


55 


18 


23 


23 


9 


18 


41 


16 


31 
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From meteorological data obtained at Lawrence, Kansas, and 
furnished by Prof. F. H. Snow, and from reports from many other parta 
of the country, it is evident that the high temperature of January and 
February was general throughout the country between the Rocky 
Mountains and the Mississippi, reaching its acme on the 18th of the lat- 
ter month. Dr. Engelmann found the first maple in bloom, in 8t. Louis^ 
on the 19th of February, and has no notes of such early blooming ia 
the past forty years during which he has recorded observations. 

PROSPECTS FOR 1877. 

A large number of the readers of this Report would feel sadly 
disappointed were I to conclude this review of our last locust inva- 
sion without expressing an opinion as to the future prospects. To give 
an opinion as to the happenings of the future is somewhat hazardous 
where there are so many possible contingencies that are altogether 
beyond man's ken ; yet one who is careful in his expressions and state- 
ments need never hesitate to advance them. With a reputation at 
stake, I have not hesitated to do so in the past, and wherever I have 
felt warranted in making a positive prediction, or in giving an unquali- 
fied opinion, subsequent events have justified the same. I will, there- 
fore, give my views of the prospects for the year 1877, as they appear 
from the condition of things at this writing (March 10th); premising 
only that, in forecasting future events in connection with this insect,. 
I would rather err on the bright than the gloomy side. 

The area over which eggs have been laid is, as we have have 
already seen, unusually large. It was quite generally noticed that the 
females were less particular than is their wont in choosing clear and 
sunny spots for purposes of oviposition, and, after careful consideration 
of the subject, I should say that, at the lowest estimate, two out of every 
one hundred acres throughout the area indicated by the heavier lines 
in my map (Fig. 16) are thickly supplied with eggs, and by this I mean 
mean that the eggs will average 3,000 to the square foot. In other words^ 
throughout this whole country the southern slopes, sandy, gravelly, 
and other bare spots, roads, paths, etc., in which the females prefer to 
lay ; compare, on an average, as 2 to 100 with the northern slopes, tim- 
ber, rank prairie, moist and recently cultivated lands, which are gener- 
ally avoided. At these low estimates there would, under favorable cir- 
cumstances, enough young locusts hatch out to devour everything 
green, not only in the area stated, but over the whole United States^ 
were they evenly disseminated throughout the country. We have 
already seen that the bulk of the eggs yet remain sound, and, notwith- 
standing such as have been destroyed by natural enemies and all other 
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can 868) and snch a8 have prematurely hatched, those yet to hatch 
will give birth to locusts enough, under ordinary conditions of 
weather, to lay waste the earth and render it as bare of vegetation as 
it is in midwinter, before they take their def arture. This is not over- 
stating the case, and the farmers of the threatened region should 
count on such a probability and do all in their power to avoid it. 

The insects have already hatched out largely toward the Gulf, 
and the bulk of them will hatch in lat. 35^ about the middle of the 
month. They will continue to hatch most numerously about four 
days later with each degree of latitude north, until along the 49th 
parallel the same scenes will be repeated that occurred in Southern 
Texas seven or eight weeks before. In the S. W. counties of Missouri 
hatching will be at its height about the second week in April ; in the 
N. W. counties a few days later. Wherever they hatch in quantities, 
the injury will at first be confined to particular fields and locations; 
but as they increase in size they will become more and more injurious 
and widen the area of their devastations until, if nothing be done to 
prevent it, they will ruin most crops by the time the bulk of them 
acquire wings — leaving, in extreme cases, no plant untouched but the 
little Amaraniua Blitum. This will occur in from six to eight weeks 
after hatching, and the winged swarms in South Texas will be leaving 
that country early in May or about the time the young are beginning 
to hatch near the British American line. 

The unfledged locusts will travel in no especial direction, but in 
different directions, and they will not extend, on an average, more 
than ten miles east of any point where they hatched out. The winged 
insects, on the contrary, will take their departure in a northerly or 
northwesterly direction— at least, this will be the prevailing direction 
of those which rise during the months of May and June. The course 
of those which rise later may not be so constant. Those that escape 
from the many vicissitudes that will befall them in the Mississippi 
Valley, and which are free from disease or parasites when they start, 
will, in all probability, eventually reach the extreme Northwest, and 
be largely lost to view beyond our northern boundary. They will not 
fly eastward so as to do any serious damage beyond the line indicated 
m the map. 

Such are the probabilities for the Spring and Summer. They are 
not particularly encouraging! 

I will now «tate a few of the modifying circumstances and of the 
possibilities that will lighten the darkness of the picture and may 
very materially diminish the prospective damage. 

Firstly — ^The farmers are in much better condition to withstand 
the temporary loss than they were in the Spring of 1874. ^ ^ 
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Secondly — ^They are far more thoroughly posted as to the pros- 
pects and better organized to fight the enemy. Correct information 
has been very widely circulated through the media of special reports 
and of the agricultural press. The bounty laws enacted during the 
winter will incite to action and will have a beneficial efiect. The 
people are anticipating and preparing where two years ago they were 
comparatively indifferent. They are profiting by the experience of 
1874-5. This is more particularly the case in Kansas, Nebraska, Iowa 
and Minnesota, and I regret to say less so in Missouri ; for in some of 
our .counties which are threatened, there is no organization and little 
preparation to meet the enemy. 

Thirdly— 1 could not help noticing, and the same thing was 
remarked by many others, that quite a number of the insects observed 
last Fall, were much beneath the average size and generally darker 
than the typical specimens. Also a certain proportion of the eggs 
that I have received during the Winter, were far below the average 
size and much more predisposed to rot than the rest. I am strongly 
of the opinion that such specimens belonged to the swarms which 
developed in Minnesota and thereabouts, and which, after being 
repulsed in their efforts to get N. W^ joined and formed part of the 
larger swarms which came from the farther N. W. The insects that 
hatched in Minnesota were in many instances the 3d and 4th genera- 
tion bred there, and their degeneracy was very generally observed. 
Thus, expressions to the effect that the locusts there last.Summer, were 
*^ used up," ^^ tired out," etc., were common among farmers, and Mr. 
Whitman notes (Special Keport for 1876, p. 12) the gradual decrease 
in tho extent of the breeding grounds from year to year. More eggs 
have also rotted and the parasites have been more numerous there 
than elsewhere ; while the injury has not compared to what it was in 
our State in 1875. The greater longevity of many of the insects of 
1876 as compared with those of 1874, would also indicate that they 
were bred south of the region where the species is permanent and 
comes to greatest perfection. We may therefore expect that, as com- 
pared with 1875, a larger proportion of the young that will hatch in 
1877, will be weakly and soon perish ; for I know from my breeding 
experiments that there is great difference in constitutional vigor 
between them. 

Fourthly — There is a bare possibility that, after the bulk of the 
young have hatched, and before they have commenced to do serious 
harm, we may have such unseasonably cold and wet weather as to kill 
them by myriads, and effectually weaken their power for injury. 

Fifthly — Let the destruction be as complete as it well can^ and 
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there is every assurance that the insects will vacate the country in 
which they were born, soon enough to permit the planting and harvest- 
ing of a /^reat many of the more important vegetables, and with a 
favorable Fall, a good crop of corn. This is more particularly true of 
Missouri, and the country S. of the 44th parallel and E. of the 100th 
meridian, which country I have designated as outside the species^ 
habitat. It is less true of the country W. and N. of those lines. 

As to the prospects later in the year, it is impospible to predicate 
with the same degree of assurance. There were no locusts, to do 
harm in Manitoba in 1876, and it would seem that the Saskatchawan 
country must have been more or less depleted by the swarms which 
overspread our country. I am inclined to hope and ]t)elieyethat there 
will not be another general invasion next autumn, ^nd that the people 
of Texas, Indian Territory, Arkansas, Missouri, .Kansas, Nebraska, 
Iowa, South Dakota and even Minnesota, may expect immunity for a 
few years to come ; after the hosts which are about to hatch are 
destroyed or wing themselves away. There may be partial injury 
from their progeny in 1878, or even 1879, in parts of the country 
named, especially toward the N. W.; but there will be no general 
destruction. In Missouri we may confidently hope for immunity for 
from seven to ten years. 

In conclusion, I would urge our farmers in the threatened country 
to prepare to carry out the recommendations given in this Report ; 
to provide themselves with northern grown, early-ripening, seed-corn ; 
to sell no hogs nor poultry ; and to diversify their crops by growing 
more tuberous and leguminous plants. 

In the language of the Omaha Conference report: *' Above all, do 
not get discouraged 1 Come what may, do not ask for outside aid ! We 
do not believe there ever will be any need of it : it is, in the end, 
demoralizing. * * * * * ^ 

"There is no part of the country that is not subject to meteoro- 
logical or entomological excesses, and in the long run the locust is not 
more injurious than are some insects in other parts of the country. 
When we think of the famine and utter destitution that at times over- 
take some of the Eastern peoples, we may well thank the Almighty 
that we live in a land of such resources and promise. The threatened 
country has prospered in the past : it will prosper in the future ; and 
in proportion as we meet this locust enemy with enterprise and con- 
certed, intelligent action, in that proportion shall we vanquish it." 
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INNOXIOUS INSECTS. 



THE RELLGtRA.UKlTE.—Corydalu8 cornutus (Linn). 
[Ord. Neoroptkra ; Fam. Sialid^e.] 

[Fig, 30.] 




The HxLLGBAMMiTi :— a, larva; b, pupa; c, male fly; d, head and jaws of female. 

The following paper ^^On the curious Egg-mass of Corydalus cor- 
nutus (LiuD.) and on the Eggs that have hitherto been referred to that 
Species," read by me at the last meeting of the American Associa- 
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tion for the Advancement of Science, will correct and supplement 
the article on the same insect published in my 5th Report : 

Our largrest Neuropteron, belonging? to the family Sialidae, is Corydalus comutus. 
It is not uncommon in the Eastern and Middle States, and is Icnown in the Mississippi 
Valley by the vulgar name of Hellgrammite . In the female the mandibles are quite 
formidable, but in the male they are curiously modified, and form long, incurved^ 
smooth, prehensile organs of the fonn of the finger of a grain-cradle, and evidently 
of use in enabling him to embrace his mate. The larva of this fly occurs in running- 
streams, living mostly at the bottom, and hiding under stones in the swiftest parts. 
It has strong Jaws, and in addition to the ordinary stigmata, it is furnished with twa 
sets of gills, one set lateral and filamentous, the other ventral, and each composed of a 
sponge-like mass of short rust-brown fibres. 

[Fig. 31.] 




COBYDALU8 CORNUTDS :— fl, a, cgg-ma8£cs attached; ft, one detached, showing lo^ersurfoce— all rather 
below average size; c, a lew egss of the outer row; d, the newly-hatched larva; e, labinm; 
/, antenna; g, maxilla; h, iQandible; i, tarsal claw; jt anal hooks— all enlarged. 

Its body terminates in two fleshy tubercles, each armed with a pair of hooks. It 
is best known in the full grown condition when, in seeking for a place in which to un- 
dergo its transformations, it travels and climbs on the shores of our rivers, and some- 
times to long distances. Called a ^'crawler " by fishermen, it is greatly esteemed as 
bait. The pupa is quiefcent and formed in a cavity in the ground. The supposed eggs- 
of this insect were figured and described in the American Entomologists and in the 
Fifth Missouri Entomological Report, as oval, about the size of a radish seed, and de- 
posited in closely set patches of fifty and upward upon reeds and other aquatic plants; 
and they have since been frequently referred to, no one questioning the accuracy of 
the conclusion of their discoverer, the late B. D. Walsh. 

About the middle of last July, in sailing up the Mississippi river between Bush- 
berg and St Louis, my attention was attracted by sundry white splashes on the leave* 
of various plants that overhung the water ; which splashes looked, at a distance,, 
not unlike the droppings of some large bird. Approaching more closely to them, how- 



Digitized by 



Google 



OP THE STATE, ENTOMOLOGIST. 127 



ever, they were seen to consist of sub-oval or circular swellings, with more or less 
white splashed around them ; and upon still closer examination, they proved to be 
egg-masses. They were generally attached one to the upper surface of a leaf either of 
Sycamore, Elm, Cottonwood or Grapevine ; but sometimes there were several on the 
same leaf, and at others they occurred on both sides of the leaf It was evident that 
the leaves were objects of attachment only, * and from the fact that only those which 
overhung the water were selected by the parent, it was natural to infer that the spe- 
cies was aquatic in its larva state. Yet the egg-masses greatly puzzled me, as indeeed 
they did all naturalists to whom I referred them ; for the eggs of the larger water- 
beetles were known, those of Corydalus were supposed to be known, and there was 
only one other water insect in North America, viz : Beloatoma grandis, large enough 
to be capable of laying such a mass. But these eggi were evidently not Heteropter- 
ous. 

Patiently waiting till the eggs hatched, I recognised at once, in the young larva^ 
the characters of Corydalus eomutus^ with the full grown larva of which I was familiar ; 
and upon dissecting the abdomen of a female Hellgrammite, the nature of the 
carious egg-masses was fully confirmed in the perfect Identity in shape and arrange- 
ment of the eggs composing them, and of those in said abdomen. 

The egg-mass of Corydalm eomuius is either broadly oval, circular, or (more excep- 
tionally) even pyriform in circumference, flat on the attached side, and plano-convex on 
the exposed side. It averages 21 mm. in length, and is covered with a white or cream- 
* colored albuminous secretion, which is generally splashed around the mass on the leal 
or other object of attachment. It contains from two to three thousand eggs, each of 
which is 1.3 mm. long, and about one-third as wide, ellipsoidal,transluQent, sordid white, 
with a delicate shell, and surrounded and separated from the adjoining egg^ by a thin 
layer ot the same white albuminous material which covers the whole. The outer layer 
forms a compact arch, with the anterior ends pointing inwards, and the posterior ends 
showing like faint dots through the white covering. Those of the marginal row lie 
flilt on the attached surface ; the others gradually diverge outwardly so that the central 
ones are at right angles with said object Beneath this vaulted layer the rest lie on a 
plane with the leaf, those touching it in concentric rows ; the rest packed in irregularly. 
Before hatching, the dark eyes of the embryon show distinctly through the delicate 
shell, and the eggs assume a darker color, which contrasts more strongly with the white 
intervening matter. 

The young crawl from under the mass, and leave the vaulted covering intact. 
They all hatch simultaneously, and in the night. 

The egg-bursterf has the form of the common immature mushroom, and is easily 
perceived on the end of the vacated shell. The young larvas crawl readily upon dry 
surfaces, with their tails hoisted in the air, and live for a day or more out of water ; 
but when hatching out over an aquarium, they instinctively drop to the water, where,, 
after resting for a while, with their bodies hanging down and their heads bent forward 
at the surface, they swim to the bottom by whipping the body from side to side very 
much as a mosquito wriggler does. Here they secrete themselves and remain until, ii> 
the course of a few days they perish. They cannot be reared in confinement, and 
running water is doubtless as essential to them as to the full grown larva. 

The newly hatched larva is almost colorless and differs from the full-grown larva,, 
in the relatively longer legs and lateral filaments ; in these last being smooth and not 

• Since this was written, I learn from Mr. Lintner, of Albany, N. Y., that he has found these egg- 
masses attached to rocks in the Mohawk river, though be had no knowledge of their parentage. 

1 1 am not aware that this special structure has been named: It Is generally, if not always, a part 
of the ambion, and is common to many Insects, though varying much in form. It may be known as the 
ruptoT ovi. Dr. Hagen has called it the "egg-burster," while erpetologists deaignate as the'* egg« 
tooth, " a structure having the same purpose. ^-^ j 
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•clothed with short hairs ; in the abdomen not bulging at the middle, and in lacking the 
sponge-like gills beneath. The head is wider than the rest of the body, which tapers 
from the first to the last Joints. The prothoracic is as long as, or longer, than the 
meso-and metathoracic Joints together, and the abdominal Joints increase in length as 
they diminish in width. The legs are nearly thrice as long as the width of the thoracic 
Joints; the claws are movable and about i as long as the tarsus ; the tibia and tarsus 
are sub-equal ; the femur somewhat longer ; the coxa and trochanter about as long as 
the femur ; there is a whorl of bristles toward the end of the femur and of the tibia. The 
mandibles are stout, with two principle teeth, the basal with 3 notches and the terminal 
one finely serrate : the maxillae are elongate, reaching beyond the Jaws, and with a 
simple inner and a 2-Jointed outer palpus, both having basal folds, which often look 
like a basal Joint : the antennae are 3-Jointed, and reach beyond the jaws, the middle 
Joint longest, the terminal one nearly as long, and tapering: the labium is elongate- 
quadrate, tipped with two small tubercles, and with the palpi 2-Jointed— the Joints sub- 
equal. A few hairs occur on the sides of the abdomen between the filaments. 

The fact that the young larva lacks the spongy masses of short 
fibres which characterize the mature larva, and which have been 
looked upon as accessory gills, would indicate that their purpose is 
rather to assist the creature, when it gets large, in adhering to the 
surface of stones at the bottom of swift-flowing waters. Though the 
larva can live for some time out of water, even when young; yet, uii- 
til it attains its growth it is strictly aquatic, abounding most in rapid 
flowing streams, and especially such as have a rocky bottom, upon 
which it crawls slowly about> feeding upon other aquatic insects, 
especially Ephemerid larvae, some of which, taken from the stomach, 
I have been able to recognize as belonging to the genus Palingenia, 
Mr. J. H. Oomstock of Cornell University, l^^- ^^ 

[Fig. 32.] ^ho has for several years studied the 
habits of this larva around Ithaca N. 
Y., generally finds it in the most rapid 
portions of streams, where it dwells 
mostly under stones. He has captured 
I numbers by turning over large stones 
and allowing the current to wash the 
larvae into a dip-net; and he is of the 
opinion, which my own observations 
support, that the species lives three 
years in this larval condition. 

By carefully studying the anat- 
pbobablb omy of the species, he has also discov- 
TiM2)8TOMA.ered an additional pair of rudimenta- 
ry spiracles on the hind part of a prominent 
fold between the meso- and metathoracic joints. 

As to the nature of the eggs (Fig. 32) that belostoma qrahdis. 
have hitherto been mistaken for those of Corydalus, I can only sur- 




Digitized by 



Google 



OP THE STATE ENTOMOLOGIST. 129 

mlee. The specimens from which the figure was made were destroyed 
with the Walsh cabinet in the Chicago fire; but I have a very distinct 
recollection of them^ and judging from the nature of the eggs of 
Perthostoma^ with which I am familiar, there is little doubt in my 
mind that these supposed eggf( of Oorydalus really belong to Beloa- 
' toma ffrandis^ (Fig. 33) whichisthe only aquatic Heteropterous insect 
of sufficient size to lay them. 



THE YDOOA R6B.^B,—Megathymu8yuocm (Walker.) 
[Ord. Lepidoptera ; Fam. Hespbrid^ ] 

Havinir, during the year, reared this interesting butterfly from the 
^SS) so as to watch its growth, I can supplement the article published 
a year ago by stating, positively, that there is but one generation 
annually, and that the characteristic glistening powder that covers 
the full grown larva^ is not secreted till toward the last molt. The 
larva referred to on p. 181 of my Eighth Keport, as being kept in a tin 
box, and fed solely on the leaves, lived till the 25th of September. It 
formed a perfect cylinder of silk and excrement around the bottom of 
the box, fastening thereto the ends of the cut leavep,so that the cylin- 
der was necessarily broken each time the leaves were changed. This 
specimen went through no less than seven molts at irregular inter- 
vals of 10, 11, 24, 34, 61, 15 and 21 days respectively. It changed but 
little in appearance, except in becoming somewhat paler, after the 
second molt, and died when about three-fourths grown — death result- 
ing, I think, more from the mould that formed from the excrement, 
and which it was impossible to prevent, than from the nature of its 
food. It is doubtful if so many molts are suffered in more natural and 
healthy conditions. 

Another specimen that entered a Yucca plant in the garden of 
my friend, Dr. G. Engelmann, throve admirably, extending over a foot 
beneath the ground, and attaining full growth by the end of Septem- 
ber; while a third, in a potted Yucca aloifolia in-doors, hollowed out 
the entire root, pupated on the 26th of January, 1877, and gave out 
the imago on the 25th of the following month. 
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ERRATA. 

Page 6, line 26 insert after "moth*' (Euphanesaa mendiea^ Walls.) 

Page 16, line 3 for *' entlte " read '* entire." 

Page 50, explanation of cut, lor '*« " read "c." 

Page 60, line 3 from bottom, for " Hubner " read " Huebner." 

Page 64, last line, in place of the comma, write ^'is.^' 

Page 55, line 1, for **the other " read **the second." 

Page 65, line 9 from bottom for **m. m " read *^ mm." 

Page 66, line 7 from bottom, strike out the *^ on." 

Page 56, line 1, for " m. m " read *• mm." 

Page 66, line 2, for the last " and " read "anal." 

Page 56, line 32, commence a new ^ with " Chrysalis " and italicize it. 

Page 67, for " Spretus " in the heading read **«;>r«<u«." 

Page 5S, line 14, strike out " have." 

Page 89, line 13, strike out the " i " after *" embryon." 

Page 98a ^^ne 11 from bottom, for " Compoplex " read " Campoplex,'*^ 
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